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A reconstituted human antibody against a human interieukin 6 receptor (IL-6R), which is composed of: (A) an L chain 
composed of (1) the C region of a human L chain and (2) the V region of an L chain comprising the framework region (FR) of a 
human L chain and the complementarity-determining region (CDR) of the L chain of a mouse monoclonal antibody against a hu- 
man IL-6R, and (B) an H chain composed of (1) the C region of a human H chain and (2) the V region of an H chain comprising 
the FR of a human H chain and the CDR of the H chain of a mouse monoclonal antibody against a human IL-6R. Since most of 
the reconstituted human antibody originates in human antibodies and the CDR is lowly antigenic, this antibody is lowly antigenic 
against human and hence pr spective as a therapeutic agent. 
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4^^ 7Si#^$i^M-rSfc26©^:$:e^^:5--^tt. PGR-;? 
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AUK12-20 i)-ib(D^ / ^tK^ (D i'^^^mmm 5 tdlB^ 

■r o 

V ^ :j - K -r c D N A ^ . t h L II C fl ^ n - K T 

^^TiJ^n-y-ftLjto -7 t? P M - 1 (M^tz rpM-l 
tK^j X lt r p M J it l,^ d m h $> ^ ) 0 H m U — - jSlV^ 
ymm^^i - VT^ c DN A^. t h r-1 Cfli^$:2-K 
■r<sy7ADNA$#Wf§^^^i:^i$'-i;:p CR&$ffl^^ 

T -9- 7' n - y -ft: L . # j;: ggft $ tlfc P C R 7' ^ - $ 
fflt'^T. 'l? P M - 1 in:^*:© V 3 - -g. c D N A 

■^iz^ R-z) (2) ^ni>>ii<m^m^^ ^ -^nmm^mm-r 

^ ^ LtCo '<kiZ^ 3tlt>0 7*^-<-7 — $ffl'V>TPCRiC 
cfc ^ Jiipi LT#7t V p M - 1 in:#:© V flM^. fi^S© t 
h C 0M^-r T't3##-r H C M V ^^-c ^ - (Hi) iZ 

^iM.ii:^m.i'f^ntzmi¥(D—m^ (transient)^ 

^xit^m^m^(Dfcibi>zm^'^$>^. 

^ X P M - 1 ^z:^^-r ^ V pIM II V 

■r^ + ^-7PM-i mi^ ( - i^" 3 y a ) (Di'pmizjjQ^r. 

4^ ^ 7 P M - 1 fit #; © H - © ys- - 3 y ( _ i; a y b ) ^ 
•ftlS L o + ^ 7 P M - 1 fii#: ( /N- - •/ g y b ) t;: T , 
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L II V 0 1 0 7 o T $ y mii^r :^ +' vt^h') 
i/ yizm^ ^^'^^^ ■e'i?:;?.??^-! ^ CD L II V ft 

Jiifli^c-eTi/ x LIIv$I:^i0jtgft;:*>n^T. eg 1 0 7 i:: 
:$3 if 7 Jiy ^ ^ y ©#i£i*M#-e! ^ 5 i^^rig ^n/c 

'frx ;c imVvIMl'Z^^^'Cit. 1 0 7 CD S ^^6^ 

7 ^« y y T ^ „ U - 1 fa#^0 L II VfIM4i© 

1 0 7 i^iipmMfi^'ST ^ y ^Tab 5 t;u4-'c^ y^^-T -5 
Z tomW^^WmT ^fcib. {£S 1 0 7 ^A^fi^j/STT ^ y 

^-eab y y tii^x-fc, c: ©^Sii. p c r -mmm^m 

(M. Kammani5>sNuc I. Ac ids Res. 
(1987) 17 : 5404) $ffl(.^TLllVfIJSi^r2 — K 

4^ ^ P M - 1 in;#: 3 V ( a ) « t h I L - 6 R 

^-^:r-5S&^^l-3t, +y^.P M- 1 j5i(^i^N'-'>* 3 y (b) 
;^^s_o^3:/ (a) ,»:lsI^ev:k>IL-6Rt3ig-^-r'So |5l 

mt::. mo 2 mm(D ^ ^ - ± ji^m.^A\] K 6 a - i rl^ 

AUK146-15;5-^) + y 7 fn! #^ ^ it ^ I- o 4 S^t"-^ 
T CD 4- ^ ^I)t:#:1± h I L - 6 RiZck< J^-^ ^t^fi^M^ 
JZ: T V IE ^ X V fl M n - y -ft $ n ^ L T iS^iJ 

R J3jc^-r -SS^^ t hJji#:CDs^it:& O^itlg0:fcJ?:>CD||-CDi^ 

m t Lx-r ^ 7. p M - 1 ^)L^^s:$ils^i.yco -^7 x p m - i 

isBSJ3M-r'S-=i"i7xjjLt h I L-6R in:#^s.<y^' + 7 7 m#:cD 
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I L - 6 R iii^:® 1*1. F M- 1 tKi^t<&h^i^tjimmmm'^ 

It^^L^CoXx +^7PM-lin:(*:tt+^7AUK12- 
'^^T.^Eyi^ti — P M - 1 0 V ^Ij^ tm^0 -e ^ 

•7 ^ yi. ^ y ^ ti ~ ± jutfi (D C B R il}^ ^ h ^ y ^ ti —i- ju 

T. -7 ^ M - lijii^CD LmRV^HmcDV tim^^. OWL 

(or Leeds) database of prote 
in sequences i3^£tJ$ ^ -S ^ X (D Wt^ :^ 

^ :^tjii^<D Y $Mm(>zm Lx i^i. p M - 1 (D L m v m 

M«'=^'i7:^in;#^musigkcko (Chen. H. T. 
J . B i 0 1 . C h e m . ( 1 9 8 7 ) 2 6 2:1 3 5 7 9 

- 1 3 5 8 3 ) CO L m Y mm t m hmm LT 10 . 93 . 5 

%0|5l-14 (identity) L fc. P M - 1 

OHilV0i^{i-e^;?.in:#Jmusigvhr2 (F. J. G 
rant^)\ Nucl. Acids Res. (1987) 
1 5 : 5 4 9 6 ) (D K fi ^ vimi^ZM ^MiU L X ^ ^0 . 8 4. 
0 % CD PI - S L /c o P M - 1 V $1 M K : 

^D^ ^ :^ V Pl:{ii3i^ji:^© |5l — ti^^ Lx. -v 'i? X P M - 1 Jji 
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irli^$tL'S<^^^^?S:i.^go ^ t4 0 Si) T' ^ ^ o 

t h fji#:0.v Mijcir H L T li. -7 'i? X P M - L II 

V fl j[i . R E I <t ^ $ -S k h in; ^if^ k 1 h u r e ( W . 
P a 1 m ^> . P h y s i 0 1 . C h e m . ( 1 9 7 5 ) 3 5 
6:167-,19 1) O L 11 VfI^J::« LTfe^ *9 . 7 

2 . 2 %0l5l — ffi*^#?Et-$o P M - 1 Jn:i^© HII VfIM«. 
t hSi^lJ h u m i g h V a P (V A P) (H. W.. S c h r o 
eder5>. Science(1987)2 3 8 : 79 1- 7 
9 3 ) ^r»^)lgfK i^T*? ^ . 7 1. 8 %Ol5l — -S o 
■r ^ X P M - 1 i/L #:7:)^^ 0lltt^ia#^^^^*^^i^itt-5 :^)-^ 
^ /-via?:) J3 t h V ^liii © ji:^:«>^g 4>«gT § , t h v 

'{g^^o3:^^^i-=i"^7::z.pM-l^^L#:0V IIM*^ -7 ^ 7. V M*:^ 
MfK LT^^^. ^LTt t:: li^^K L T i.^ c: i © 

falff a!lliEH9T'fe -So © IE C ^ . b h # it 
J^itofBie^^^t* yv:fetc:-r^xPM-l©VpIii^t h 
M-fb-f-S (human i ze) 25-5 3 i ^i^t", 

-7 ^ X P M - 1 fiift^© V pIM^ $ ^ t^. E.A. Kabat^. 
(1987) Sequences ofProteins of Immunological Interest, 
Forth Edition, U.S. Department of Health and Human Ser 
vices. U.S. Government Printing Of f icetl cfc *3 $ ^ . 
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t h Y $MM <D mti ^ y - y X <D n y -k y-^y^m 
-r ^ M - 1 (DV$im<DF R ^ ^5: S >«? CD > 7* t^' ;^ - 

It (%) 

A . L II V If § F R 

HSGI HSGII HSGIII HSGIV 

70.1 53.3 60.7 59.8 

B . HII VM^t3^Mt-S F R 

HSGI HSGII HSGIII 
44.1 52.9 49.2 

(1) a y -fe y -t^- X ie^ij K a b a t ( i 9 8 7 ) 12 ^ 
- $ tLT 

^'!7XPM - 1 iji^o L my mm(D f r t± t f l ti v ^iJi 

0 f- 7' iJ-' ;u - 7* I ( H S G I ) 0 n y -fe y -9- X le ^rj ^ o F 

R K:«^>MflU LT^- . 7 0. 1 % ©M — Sj&^^^ET -S c V 

t;7.PM - 1 0HIIV F R t h H II V fl 0 -9- 7' j?' 

Jiy-y'll (HSGII) O n y -fe y -9- X Se 0 F R S ^> 

^fKLT^^^. 5 2. 9 %(Dn~m.^<^^-r ^ . ^ (Dm 
K^n0fc hJn;#^ci:0jti?:Ov^#>,n/c^m$3^^LT 

V^ 5 , t h R E I * 0 L II V $1 b b L II V ^IJfe^ 0 -9- 7' i^'' 
;b - r I Jg L . -5- L T t h V A P 4> 0 H II V $1^ t h H 

II V $1 Ji.0 y ^' ju-riuzmt ^ o 
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5 d ti!)<-^m-^h^o mm^^ h p m - i st^cLii vfiJ^cD 

^itOfc&tr l±-9-7*i?';U-7' I ( H S G 1) tUM-r 5 t h L 
11 VflJg^Sffl -5- LTS^^ t h P M - 1 SL^*:HtI Vfl 

o m.sf (D fzi^ iz {■a-^ y ^' )u — rii ( h s g 1 1 ) tc: Ji :r t 

F 35i:#^ H II V $IM^M 1.^ -5 CD 5 -5 « 

g^^b h P M - 1 gi^: V^Ijg{g>^it 

t h p M - 1 in:#: viiM0^itt;:^^tt5^-g|5|«. 

-ei^/XPM - lgL#:LllVfI^4^©FRli. ifyiJ^'^i^-ri 
t-m-r § b h L II V^IJ^ nf'© F R i:: S ^) ^fK L T (.^ 
1 ) , Hfrlfi © C <h < . -=r P M - 1 in: 0 L il V 

iis^t hJn:#^Lii v$Ijg^^0ifc^c;fe-^^T. -emit h l 

tl V © -9- y i?' .'L' - r I 0 1 T' S ti h L II V 

R E I Cg^)J^iK (.^ fco t h P M - 1 JJi 

^ L II V 0^ 0 1^ it t;: T R E I 3i)^ © F R ^ ft ffl L 7t o 
Sff^t h p M - 1 i)i#:LlI V|Iii0ltSSi© /cai)0£B 
^^t:^^ R E I © F R^^ffl Ljto 
RE I{;:S< c:tL^>©b hFRcfJi-ii^ ^)<t©t fre I 

t-Jt^T 5 M0tSS.3&^#i£t" ( k a b a 1 9 8 7 . 

ci; tLtt'fiE 3 9. 7 1, 1 0 4. 1 0 5 S-O^ 1 0 7 ; ^ 2 

^#M© C: t) o F R 4 *0 3 mo^^t (©M 10 4. 10 
5 S. 1 0 7 ) flfe © b h a: L II :{)^ ^ © J lli^ S T ^5 . 

LT-^^ifeiC: t h ;6> ^ ©jiBS^^^ ^> 0T' liJS: (.^ (L. R 



wo 92/19759 



PCT/JP92/00544 



21 



iechmann^?. Nature (198 8 ) 322 :2 
1-2 5) o ©a3 9fi.2>'7 1 lZ:i3if^ 2m CDmitl>t y y h 
CAMPATH - lin:#:0LtIV mMCO F R cf'fl^St- -5 T 
$ y t' ^Mit-Zr$> -^fz ( R i e c h m a n n ^, . 19 

8 8 ) » 

nmm t h p m - i jjt^; l ii v mmo 2 o©/n - a y ^ 

IkVcl'fz^ ^ — 0 /N' — 3 y (^N- — :>* 3 y r a J ) (r^ T 

t h F R S ^ ^ t H CAMPATH - lHJjL#:4it-# 
i£f'SREMl^< FR (R i ec hma nn^. 1 98 8) 



tn — '^h<0\ -eLTv^::z.CDRttv^>j;PM-l}jT:#c© 
( /N" - i/* 3 y r b J ) a - i>- 3 y Taj S § . b h F R 

34'0f5M7 1 t::ibMt'5T^y^iMo^^Mti:-r'So c. 

Chothia^>. J, Mol. Bio 1. ( 1 987) 1 

9 6 : 9 0 1 - 9 1 7 1:: mm^H^ d iz ^ mm i i « 

L II V C D R 1 (Dm-m^ ( c a n 0 n i c a 1 ) it 

(*:M-^^:^§<^iPf5T^;?>^o -7 P M - UjT;#:0 L 
II V mMtz ^ T . SB 7 1 « f- □ >> y T S o t f- 

P M- 1 mi^.(D LII VfIM0yN'-'>' 3 y fa j ©iSlttCftffl 
L tfc $ n 7t R E I 0 F R 63 T « fi B 7 1 \t 7 :^ Jl^ 

— iy 3 y r b J ^r^ T . B 7 1 O 7 i ^ ;u 7 7 ^ y 

^ 'i? X P M - 1 L II V pli^4i tdEffi $ tl§ ^^hZ^u ^> 
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pfii. t. h C AM P A T H - 1 Hj^i#:4iT©^fflO;^c 

feic:{g|$$tL/cREI©FR (Ri echmanii^. l9 
8 8 ) ^V^Um^ ^ h P M - 1 tjii^CD L VflM© 2 MMO 

FRl 



VlPM-1 
BEI 
RVLa 
RV'Lb 



1 2 
12345678901234567890123 

DIQMTQTTSSLSASLGDRVTISC 
DiaMTQSPSSLSASVGDRVTITC 
DIQMTQSPSSLSASVGDRVTITC 



CDRl 
3 

45678901234 
RASQDISSYLM 
RASQDISSYLN 



VlPM-1 
REI 
RVi.a 
RVib 



FR2 

4 

567890123456789 

WYQQKPDGTIKLLIY 
WYaQKPGKAPKLLIY 
WYQQKPGKAPKLLIY 



CDR2 

5 

0123456 
YTSRLHS 
YTSRLHS 



VlPM-I 
REI 
RVlB 
RVLb 



FR3 

6 7 8 

78901234567890123456789012345678 

GVPSRFSGSGSGTDYSLTINNLEQEDIATYFC 
GVPSRFSGSGSGTDFTFTISSL8PEDIATYYC 
GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 
Y--- . 



CDR3 

9 

901234567 
aOGNTLPYT 
aOGNTLPYT 



VlPM-1 
REI 
RVLa 
RVLb 



FR4 

10 

8901234567 

FGGGTKLEIN 

FGaGTKVEIl 
FGaGTKVEIK 
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y± : R E I © F R thCAMPATH-lH 
^iZM.^^ H ^ h com $> ^ (R i e chma nn^j. 1 98 
8)o RE I 0 F R4^0 5 mcOTW^"^ it l^tzr ^ / miti^ V 
RE I © T ^ / ^le ^iJCPlam^. 1975 ;0. Epp 
Biochemistry (19 75) 14:4943 

-4 95 2) t)^ ^m^^ ^ r ^ y ^ . -7 ^ p M - I m 

^ CD H II V m ^(DF R -y- 7* i?' ;p - 7* I uc: ^ -r t h h II 

Y vimizmhrnnLx^^ ^ (s i ) . ifrieoci'i < ^ -^t; ^ 
p M - 1 in:#i© Hii vfiJiigE^o t h Hmvmmt(D}t^ 

cz^im^ zHitki h H II V fiM© •^^ 7' - 7*11 © 1 
M -t? ab ^ t h nrnv $Mmy A p i>zMhmiUL-z:i^fz. t f h 

II V $IJi©-9- 7*iJ'*;u-7*II©-fth©^^Ml? fe ^ t h HII V $1 
^NEW^. Sti^t h PM - 1 $!;#:© H II VflM© ft M© 
Jtto©{±i^*t;PtiLT. S.C>'S«fi5c thPM-lgT;#:©HlI 

b h P M - 1 tn:#^HII V^IJi© 6 ffl^ ©A- vx- 3 y 
* ^ it L ;t „ 6 a0 © — i^* 3 y (D-t iz^vm ^ . t h f 

R«g^^Dl. 3 * K:#^£-r -5 N E W F R iCSl'^ T *3 . 
^LTvt^7XCDRtt^'i7XPM-lJri#:HllVfIJ^4^©C 
DR<i:lHlt;i!2b^o thFR4'©7iS©T^y ({iM 
1, 27, 28. 29. 3.0. 48S:C>'7 1;^3#M)l± 
f/Lll^-^ il^fP-^'5:Si5^#;i § RjHgit ^^-r ^ ^) © i PI^ 

$ n T o -7 ^ X p M - 1 }Ji © V $1 ^ © ^ X -'i- Ir^ T . 

H II V fl 43 © ^ S 1 C D R ;P - 7° © jg < 4w ffi -r a ® 
$> -S , 2 7. 2 8. 2 9 . S.C>' 3 0 li. C . C h 
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othia^. Nature (1989) 34:877-8 

8 2 iz^ ^ tL-s cfc ^ t:: HII V tiMo c D R I omm^ 

(canon i ca I) mm.(D ^^l^ h ^ . ^ LT/Xtt H 
II V %tm<^ — - 7* O ^ t-^ c: i ;^ P 

M - 1 in;#: vfiJ^o^ 7-*>'^f;:*?<^^TM^$^s ( c h o t h 



i a 1 9 8 7 ) 



J^0^7-*>'i'i3;fe^(r^TS-3 7t(bur i e d) Ll.'C^W: 

^tifco m-^fc ( b u r i e d ) mmcoM^tit V $im^Z)^ 

1 It. Cho th i a (1 9 89 ) (Z ^ ^ ^ ^ 

J3 H m V vIMCD CDR2®^ip (, c anon i c a 1) ^it 
©gP^T3b-5o S^^t h P M - 1 in;#:© 6 i/ H 

i/iit hNEW©FR4i©c:tL^7o<z)i5:a©T $y^©^ 
■{k©M'SSI-^^-fr$#t.^(S3^#M©c:^:)o 



VhPM-1 

NEW 

RVhB 

RVHb 

RV„c 

RVHd 

RVhs 

RV„f 



FRl 

1 2 3 

123456789012345678901234567890 

DVaLQESGPVLVKPSQSLSLTCTVTGYSIT 
QVaLaESGPGLVRPSBTLSLTCTVSGSTFS 
aVQLQESGPGLVRPSeXLSLTCTVSGYTFT 

Y--T 

D Y--T 

_ Y--T 

D Y--T 

YSIT 



CDRl 

123455 
A 

SDHAWS 
SDHAWS 
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VhPM-1 

NEW 

RV„a 

RVHb 

RV„c 

RVwd 

RV„e 

RV„f 



FR2 

4 

67890123456789 

WIRQFPGNKLBWMG 
WVRQPPGRGLEWIG 
WVRQPPGRGLEWIG 

M- 

M- 



CDB2 
5 6 
01223456789012345 
A 

YIS-YSGITTYNPSLKS 
YIS- YSGITTYNPSLKS 



V„PM- 

NEW 

RV„a 

RV„b 

RVhC 

RV„d 

RVhs 

RV„f 



FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

RISITRDTSKNQFFLQLNSVTTGDTSTYYCAR 
RVTMLVDTSKNQFSLRLSSVTAADTAVYYCAR 
RVTMLVDTSKNQFSLRLSSVTAADTAVYYCAR 

8 

R_-_- 

R 

R 

R_ 



V„PM-1 

NEW 

RV„a 

RV„b 

RVhc 

RV„d 

RV„e 

RV„f 



CDR3 
10 

5678900012 
AB 

SLARTTAMDY 
SLARTTAMDY 



FR4 
11 

34.567890123 

WGQGTSVTVSS 
WGQGSLVTVSS 
WGQGSLVTVSS 



?i: NEW©FR^ti||fi^t h CAMPATH-1 H 
#: |g — ^N" — 3 y ( R i e c h m a n n . 1 9 8 8 ) 4^ 
iZM^m^ ^ 0 7: h ?> . 
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mif^i^ h p M - 1 L mRv^ a m V mmco n-^ no 
Yss^^ b h Ymm^=i- K-r ^ 7*^> ^ p c r r ^ 

-^-^M^^Tf^tlSL. ffi^t h V?IJ^4't-#lE:r ^ C D R 
^ ^ ^ X P M - 1 © C D R cJ: ^ L fco Slt^ 

b h P M - 1 !n:(*^ LII V^IJ^^ 3 - rt-^ D N AOi'pmofz 

ibom^umt. nmm t h d i . s l ii v $Mm^ u- 

-SDN A $ -r 5 7* ^ $ y D N A-C $> -y tc. Z (DU^^f^ 
k F D 1 . 3 LII VfIJt«t h L II V$I J^R E I rp iz ^^^-T 

5 F R c$^^T^ts^$n/co w^;^b hPM-im^^Hiiv 

FDl. 3 H II Vfl^^ n - FT ^ D N A-efe ^ fc. C®^ 

h D 1 . 3 mi^Em^vim^ n - r-r ^ d n a t ^ 

HlIVfl^NEW (W. Ve rho ey e n h . Sc i en 
ce (1 9 88) 239:1534 - 1536) ^n-K 1- 
B N ArplZ^^^T ^ F =1 - Vf ^ D N AfZm^^'Zi'^m 

mM ©b h F zi — Ft ^ D N A^^^'^t ^ i^^y V 

$ F D N A ^ miK L ^> -7 ^ X D 1 . 2 C D RiZi^^^ 
xPM-lfn:#:CDR oam^ «Itgt^ t" S .i; o P C R r 7 
-e-^^itL^ LT^SScLfco ^Sff JlJct h P M - 1 f/C^P 

V fiJ^co § . 3 r 7 -i -^ — it-^t? X p M - 1 ijii^ c 

DR^n - F-r-SP N AK?r^#=t ^LT2a^0r7 
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(DP cnr^ •^-commt-. inmnmi^ t v ymm^i^^ 

^ thFR^n-Kl-'5 D N AS:(:h'-7 ^ x P M - 1 
V $I^5*ir#iE-r-^ CDR^:2-K••r^DNA*^^)^§P C 

LX. Sli^ t h P M - 1 L 112^0^' H II V tMM <D - •>* 

3 y Taj ©^#:D N Amnt<lELh^r ^ J ^le^O^ □ - K 

j^y>f_ 3 y r a J £D le ^ le ^Ij # -f- 5 5 VLTS^-f ^ 

H^^t h P M - 1 trL#^ V ^fJiOlliiO/N- a y^a- K 
■f-SDNAti. ^^^tLT^^-SPCR-^M^^l* (Kam 
m a n . 1 9 8 9 ). tc ^ "T /()^ ?5: ^ S ^ Sn :^ ?4 $ ffl T 
jtlJ5L/-Co h p M - 1 v|I:feji©^iti;iM LTie 

1j L /c J; r>- iz . ; Sli^ ^ h p M - 1 tKi^ L II V Mfejj 0 1 © 
ii jfjn © /s- — >>- g y ( /X' — 3 y r b J ) ^ 3 — K f § D N A 
^^tML. ^ LTSftSK t h P M - 1 H II V fl^© 5 S 

W. © ii tin © ^< — 3 y ( ^< — 3 y >" b J . r c j . f d j . 

r e J . S. f f J ^ n - V i- ^ D N A ^ Wm L fc o 
© ii © - 3 y li . H — - :/ 3 y ^ © — jS © i5[ ^ 4' 

^{ts^^t^'o T $ y mm^^ioD z^k) p cRm 

mm^'^m^^T D N Am^^](D^m^^m^=^:if o z t iz J: io M. 
m^ntzo D N Aiim^d^w^m<t^mAt ^ p c R r 7 -f 
-7 -*^i5it ^ tL/c„ — 2© p c Rs:iEt3)^§ >. pc R^^ifej 



wo 92/19759 



PCr/JP92/(M)544 



28 

if mm izi&^x^^^ z t^mm l tco ^ h p m - i 

■To 

S^^t h p M - 1 in:#: VfldioS-*? 0/N--i^ 3 y © D N 

#: V zi-v-r^DNA^< V c %im^ =i - V t ^ B 

^ y i?' L/Co Wmifi t h P M - 1 J7L#: VH L 12 - 

D N A ^ t h L 11 C 3 - r ^ § D N A iS^lJ il^ L 

7i„ t > P M - 1 JjL^^HlI V u - K-r ^ D N A 

$ t > r - 1 c n — .K-r ^ D N ASs^fjiiBM L tz. n 

mi^^ h P M - 1 W.^O^ ^ 15 P -<:/U0 f /c$i>. 

Mlil^f^-^JSHCMV -s- i7 ^ - ^ I. T . H C M 
V 7* n ^ — ^ — • X y y\ y9- — pI® ^ 5^ h X n y -b-' — 3 y 
"77^^— (human elongaLion fact 

0 r ; HEP - 1 or) — ^ — • xy/\y-9- — {rJ;^S 

'^iznmi^^ y L m ^mm ^^-i^ ^ y ( a ) h ii v $i 

ij^ yx - 3 y ( a ) ~ C f ) © -r -< T 0 ^ -^-fr * t h I L - 

6 R -^©^-^i3o^^Ti^:isr L-. LT-&©^^< msfij i i 

ill^ 0 J3 IB ^ r ^ ^ -5 . L - i^' 3 y C a ) i H II - 
3 y ( f ) ^ Slf ^ ^ V ^^t-^ ^' 7 P M - 

1 JjL^^ ( a ) t ms.u^)\yl: I L - 6 R izm^-t ^ ^ti "^ tt. 
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_C_0_S.|iggctiT'^ll$tL^^^^ t h P M - 1 m^fOmm 

^ t h L 11 X + ^ ^ L 11 ^5 L < H II CD ^ ^ U ;^ i3 Jt 
\ 0 ^ © 1 T $) § d i ^ t3 o 0 ^ 

t-^m'Et ^fz}sb. MmWL^ Y PM - im#^LIi:)^(>'HII^ 

^ -tc cfc ^ PiBtj^si^M $ n;'•c.c_o_s_^ffl|s^^ 

R N A^IIiS L fco -=r ^ X P M - 1 V :3 - K 

5DNA©PCR^^^~^y^^'J^:ov^TfalcL;^Cci;^^LT 
— :*:tl c D N A^-^^L/c, t F LIIXttHIIVflJ^ 

- h'-r^ DNAie^iJ©lig$S^g^t.'J;5 Kli^it^:^/^? C 

II V t^mtzMlt^-r ^ SSflB — c D N A PGR 
^ ^ 4i: L Ji) >t , 

t h L II V - K-r ^ D N A i;:'^V^T . 2@ 

^© P C R^^^fe*^^?^£L. -:^l^^itaii^ 4 0 8 bpO:l$ 
L . ffe:^- ^ 5® 2 9 9 bp© P C R ^J3c%l?ab ^Co 
iEL^^-y-'f X'OP C R^WL^\t? C Ri^?giJ©:i:^^fiO,^^j 
9 0 ^ LT5®(.^ P C R ^^!g3«^^SJcSCD'|^ 1 0 

© P C R — 4 4 4 bp0:l$$ 

WL. -5-LTft{i:^tt3 7Obp©:l$0j§{rNPC R^^^T'fe 
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-^/Co Li3--L:^t< Z-COm^^ IE L < ^V^5S<^^:^® P C R ^ 
P C R^J^^(D:^^J^S<D±^i>^. i-^t>-B>m9 0 % 
^^ibtZo iEL(.^if ^ X© P C R^^tlliP C R^J^^(D^ 
^J^SO^I 0 % ii jS: ;t»> :t o ci^^ oii^ti. 

^ . L II S. (>' H H V pIM © til T ^> D N A 0 #^ 

OU-^t^Xif^^^ ^ Z ti)<^^ ^ * $ IS ^IJ 

^ fi^ tr D N A 15 ^IJ © Ittt t- cfc ^ . C t> © IE ^(1 :^ 7* ^ >f X 
fr — - 7 -fe 7* — le ^0 © ^ ^ -fe ^ -9" X SS ^il ( B r e a t 
hna ch. R h ^ Ann. Rev. Bi o chem. C 1 
9 8 1) 5 0 : 349-383) izm ^ t ^ Z t i)^m k> i)- t 
tS. ^ fzo nmWL t h HII©®!.^^^ h H 

II v$iij{©^it;i)<. i:-^ ^-h- tm :^^-£^^^ts.7.r V ^ x k 

m^^^tL^Co -^hiz^ St«^t h LII vfl^jj©|^itti<t'-5 ^ 

^ it K:^^$-i*:fcJ;"3Tfe-o:fco c:tLe>©xrv'f;^K 
-fe 7*iS7 -gjjfi^Kj^f ^ 7t 26. t F P M - 1 gi^l^ 
L II S: H II V © tL ^' tL /X- - i/" 3 r a J Sl f J 
^ n - K-r -S D N AiS^!l© *?-f ^O^JS^^^HiflB © P C R - 

ffiTLjt^^ ^-<:;u© J^Sli. Slg^t^ h LlIS-Ch'HII V 
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^im (iE^ij#-^ : 5 4 slz>' 5 5 ) ommo V -^'-ie^u^ n 

- K-r ^ D N A*£D y h n y (D :^:^X' $> ^ t ^ A. hHfz, 

V tIM ( V e r h 0 e y e n <b . 1 9 8 8 ) ^ n - F f D 
N A © -f^ iJi *J T ffl $ n -7 ^ X H II y - jJ'* - le ^IJ 
(M. S. Neuberger^j. Nature (1985) 
3 1 4 : 2 6 8- 2 7 0) ^n-K-r-SDNAJw^^^-TSo 
S^fiic t K D 1 . 3 iz-K-T'SDNAtt. ^^^7 

T^l^ $ tLTt 7t V 'i? V -iJ''- ^ y h n y ©#^5E;6>a^T' 
$> o 'J — iJ'' - y h n y Ifelg i?* n y >J y r n ^ - ^ - 
^> 0 (Dtztf>^ itm^H ^ L L H C M V 0 

(M. S. Nei4be rger^>,.Nuc I. Ac ids 
Res. ( 198 8 ) 16 :67 1 3-6724) le^lj^^ 
^LT^^§„ mmm^^ h P M - 1 j5L#^LlIS.CKHlI^=2- K 
T ^ D N A ^<f^m. ^' a y ^} y y u ^ — — }>Ji^ (D y' u — ^ 

— ^ ffl § ^' ^ - i:: *j t.^ T ^ li $ ^ ii . y - iS'' - 12 

41©^ y h n. y li, t h VfIM^:3 -Kf^DNA© 

P C R - D - y i^'t^g; ^9 ^.^^Hfz im^m 1 2 
© C i ) o 

PM-li^;^*:HCi'VfIM^3-K■r'SDNA<!:t h r - 1 C 
pIJi$ri-Kr'5DNAi©rHl©'< y hnyi*i©ife<]l 9 Obp 
onmm^DN A<D:^^-7!h?> t^^^ntzo SItfiJc b h B 
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I - 8 H II V ( P . T . J 0 n e s ^ . Nature 

(1986) 32 1 : 522-525) ^3 — VT^DNA 
IZh ti> D N Am.^\]^^ ihU^J^^ V P M - 1 HII 

h V fl3^ $ n - V T ^ D N Alt-r 7. N P (D Em^ vlM ( M . 
S. Neuberger^j^ Nature ;M. S. Neu 
bergere).EMBO J. (1983) 2:1373 
-1 3 7 8 ) ^ii- K-r-5DNA*>^'f^SS$tL3t, S^^t 
h HII V$IJ^^;2 -K.f^DNAc!:.^^^:^ 
t h VfIM^:3 — F'-r-S DN A^JH^-r-S/cJ^OB a mH I 

5^ t h VflJli^ r? - K-r 5 D N A © P C R 

□ — ^ y i?' 0 j^ST' $ tl „ 

1 L IISlCK HII VfIi^O«i^/N-- 3 y © D N A 12^11 S. 
(>* T ^ y ^ is ^|J#-^ : 5 7 S: 5 6 4:: ^ r d tL 5) © 

DNAKMii. a 2 t;:^L7tS^^t h p M - i £1^4. l II v 
tl^©^^'— ^>'3 y f a J . ^?>'ei^ 3 tC:^ LYcll^fiJc t hP 
M - 1 gi#:HlI V|IJ^©/N-- C/ 3 y r f J ^ - K-r -S o H 
E F - 1 QT^Il-^ i7 ^ — (HI 5 ) t::#A$ tltcii-^. 3 

— h$tL c 0 s M B§ * 2 

P M - 1 Jn;(*:^^^e^fr^^M$ -H: ^fz^. d h f r itfe^^ 
^«?>-iAX>cif H E F - 1 a^^-^-^ ^ — ^Y^mi^fz {% 
3i#lJ 10R2>*lIll^#M©C:i). XR§© 5 (crip 
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P 1 ed) SV4 0 7*n^-/5'-^3ii^Lfcdhf riffe^ 
1 or ^-i? ^ -il^A L^c. t h P M - 1 ijt#: L 11*^ 

^•rsHEF - 1 oc^^ ^ ~R0nmi^ t h p m - i ji#^h 
h f r (-) mm(>zmnmn^m:Ltzo ^miz^wBrn^n 

tz C H Omm^^ . ^ U :t- K ^^m-it-r 1 0%©FCS 
S:?>* 5 00 // g/'nil©G4 1 S^^Wf-SA Ip h a - M i 
nimum Essential Medium (or — ME 

M) ^i^mtRLfc. mm^mmjimiz^iiro-z. c H omm 
jkit I 0 ju g y 1 0 " mmtyB ^ -zicommj^^ > p m - i m 

^ ^ X ^ y ^ p --)- jvifii^A U K 1 2 - 2 0 g) VMMc^^ 

■7':7;^^yi?n — :^;i/in:#;AUK12-2 0©;<7yyN*— L 
ii ( a: L ) V fl iU 0 F R <t b h at L II V $1 © -9- 7* i?' - 7° 
(HSG) I~IV©FRi0^g|5l&. S.(:K-=r^X^y^n- 
i- Jl^iKi^A U K 1 2 - 2 0 © H II V ffJ^© F R i t h H II V 
pi © -9- 7' i?' ;u - 7* (HSG) I ~ 1 1 1 © F R i © H 14 ^ 
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-rf?7.A\JK 1 2 - 2 0 mi¥ O Y $Mm O F R t M ^ M ^ CD 
7' ^' /l^ — 7* © h V vIMO zi y ± y -9- 7. 12 ^IJ 0 F R i © ThI © 
ll-S (%) 

A. Lfl VflJScKl^Mt^ F R 

HSGI HSGII HSGIII HSGIV 

65. 8 64.0 67.6 67.6 
B . H II Y mmiZ^ if^FR 

HSGI HSGII HSGIII 

58.6 35.3 49.1 
m. A (^Z^LfzmiZ^ -7 t? 7.^ y ti -i- jvfji^AlJ K I 2 
- 2 0 O:^ - L II ( k L) V vMM It. t h a: L II V mM 

(D^^-y^ ^' ji^—r ( H s G) I --iMt^n^nwimm. (6 4 ~ 

68%)<Df^M\^^^To^y^<^(DData base 
"LEEDS" ©It^cfc ^ . H S G -l^iZMt ^ t h ffli^ L 
en CM. Schneider Physiol, Che 
m. 3 5 6 . 507-557. 1975)®LC|V mm^<& 
^ 6 8 %©tHl5lft^^^o — -7 ^ X ^ y t3 - :f ;ix 
fjli^ P M - 1 © t h mit^zm^^ ^> tLT (r^ -S k h fil^^ R E I {i 
HSG-ICJSL. -T^x^yi^n — :>-7^^^;#:AUK12- 
2 0 © Lll-VfUt i Ji. 6 2%0*Il5lS€^T<, g/i^^^. 
^ y n - :^ ;ixJn:# AUKl 2-2Q©LlI©canon i 
c a 1 ft it ^ IM ^ T ^ ^ > ( C. C h 0 t h i a c?, . J . • 
M 0 1 . B i 0 1 . ( 1 9 8 7 ) 1 9 6:9 0 1 - 9 1 7 ), 
# (Z L 2 i)<L e n J; 0 R E I i J; < — Ife f .-5 o 



§r a: y=g 
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±l2tr ^5 > -7 ^ 7> ^ 7 D —tJVifi^A U K 1 2 - 2 0 
© L II V m^CO k h M^btdffl -i. t h tfi #: « ikJ^ T L ^ H S G 

>'i<m#^ A u Ki 2-2 O0LIIV t h M^lit:: ti. v ^ 

y rJ' n P M - 1 © L II V $li^0 t h M-fb® ii 

|slf^i3 R E I ^ffl , . 

m 4 iC^^tit::. A U K 1 2-20 m^CD HII VM^i«v 
t > H $1 V O -9- y i^^' 71/ - r I ( H S G I ) i « 0^ 
M a ^ ^ o ^ 3t . Da t a b a s e "LEEDS" CD It 
miZ^^lO . •^«^9HSGIt;:M-rSthf^#:HAX (Sto 
liar, B. D. etal. J. Immunol. 13 9 . 
2 4 9 6 - 2 501. 1987)*<AUK12-20Jn;#:CD 

thAUK12-20 J^L#:0 HII V vimo§^ifl,Z:^\,^-Z l>t. 
HSG MCMf-St h}jL^*;HAX©FR\ S-U^'M t:: H S G 
I iIJl:r^FR$##-r§k hMitA 2 5 J5l#= H II V 
(Kettle borough C, A. . h Prote 
in E n g i n e e r i n g , i. 7 7 3 - 7 8 3, 1 9 
9 1) ©FR^ffll^^So -B^^^IZ^ AUK12-2 0Jn:#^H 

II V $Mmit}=. h mit 4 2 5 h ii v mmcD^^-^^ b y a t 

bhAUK12-20 tK^ L llVlf MCD^it 
B>II2 0SA43J;'9lfltJl54t FAUKl 2-2 Omi^JLllV 
pIit©FRiLTRE lOFR^f^fflL. U 5 iZ^t o 

nmm k h A u K 1 2 - 2 0 l mm^^ttLtzo 
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VlAUK12-20 
REI 



FRl 

1 2 
12345678901234567890123 

DIVLTQSPASLGVSLCaRATISC 
DiaMTQSPSSLSASVGDBVTITC 
DIQMTQSPSSLSASVGDRVTITC 



CDRl 

3 

45677778901234 

ABCD 
RASKSVSTSGYSYMH 

RASKSVSTSGYSYMH 



VlAUK12-20 

RBI 

RVl 



FR2 CDR2 

4 . 5 

567890123456789 0123456 

WYQQKPGQTPKLLIY ASNLES 
WYflQTPGKAPKLLIY 

WYQQKPGKAPKLLIY ASNLES 



VlAUK12-20 

REI 

RVl 



FR3 CDR3 

6 7 8 9 

78901234567890123456789Q12345678 901234567 

GVPARFSGSGSGTDFTLNIHPVEEEDAATYYC QHSRENPYT 
GVPSRFSGSGSGTDYTFTISSLQPEDIATYYC 

GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC QHSRENPYT 



VlAUK12-20 

REI 

RVl 



FR4 

10 

8901234567 

FGGGTKLBIK 
FGQGTKLaiT 
FGQGTKVEIK 



P AT H - 1 Hfn:#:cD^it j;:fe^v^T^;i ^^tzho-^i^^ 
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Wmm^ h AUK 1 2-2 OijL#:HllV$IM0i^if 
HfllfiOS^tlcfc ^9 . Sff ^ t h A U K 1 2-2 0 HII 
V$IM©i5itt3||^^ t h Vh a 4 2 5 ©F R^ffll,v§, i 
Z^-^. LTi^St LytS^fiJc l:ihAUK12-20in:#: 

HtlVMJ^^rj — K-rSDNA©5^i? K ifi^ij 7* ^ 

ts. ^ -f '> y thAUK 12-20 

$ ^ t^v -^^^ t h A U K 1 2 - 2 0 m#: HtI V$IJi?©/N• 
- 3 y b ~ d $ IS it L 7t o ^N- — 3 y a — d 0 T $ / ^ 15 

FRl CDRl 
1 2 3 

123456789012345678901234567890 12345 

VhAUK12-20 BIQLaQSGPELMKPGASVKISCKASGYSFT SYYIH 

HSGI ZVQLVQSGAEVKKPGXSVXVSCKASGYTFS 

RVhB QVQLVQSGAEVKKPGASVKVSCKASGYSFT SYYIH 

RV„b ----- 

RV„c 

RVHd - 
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V„AUK12-20 

HSGI 

RVna 

RV„b 

RV„c 

RV„d 



FR2 

4 

67890123456789 

WVKQSHGKSLEWIG 
WVRQAPGXGLEWVG 
WVRQAPGaGLEWVG 

I 1- 

1- 



CDR2 
5 6 
01223456789012345 
A 

YIDPFNGGTSYNQKFKG 
YIDPFNGGTSYNQKFKG 



FR3 

7 8 9 

678901234567890122223456789G1234 

ABC 

V„AUK12-20 KATLTVDKSSSTAYMHLSSLTSEDSAVYYCAR 
HSGI RVTXTXDXSXNTAYMELSSLRSEDTAVYYCAR 
RV„a RVTMTLDTSTNTAYMELSSLRSEDTAVYYCAR 

RV„b K V 

RVhC 

RV„d „ K V 

CDR3 FR4 
- 10 11 

5678900012 34567890123 
AB 

VhAUK12-20 GGN-RF--AY ^WGQGTLVTVSA 

HSGI WGQGTLVTVSS 

RVHa GGN-RF--AY WGQGTLVTVSS 

gV„b — 

RVkc 

RV„d 

: b h ■9-7-i5'*;u-r I V„ mm (HSGI) ■iZ:i3l^X 1 

- ^ -f y ^ it L tz 2 m <D r ^ y mit E s G I n y y-i^- x le 

M^por ^ / mtm^ o RV„ b. RVh cRZJ^RV „ d iZ 

$^>t::. thtn;#;HAX(J. Immunology 1 
39. 2496-2501. 198 7. SLES#*3^Bli 
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0T ^ / ^le^ij^c cD:5t®f*® F i g. 6 icteij $ tLT^^ *9 . 

rf 5 iIiei{$;H.T 1.^ § ) © F R t^T®^^ t h s 1 e l 
2 2 0 © H II V flM/N-- 3 y Taj ~ r d j © ^ 

FRl CDRl 
■ 1 2 3 

123456789012345678901234567890 12345 



VhAUK12-20 EIQLQQSGPELMKPGASVKISCKASGYSFT SYYIH 

HAX QVQLVQSGAEVKKPGASVKVSCKASGYTFT 
s le : 

1220Ha QVQLVQSGAEVKKPGASVKVSCKASGYSFT SYYIH 

1220Hb S-- ----- 

1220HC S-- 

1220Hd ~ ---S-- 



FR2 CDR2 
4 5 6 

67890123456789 0122223456789012345 

ABC 

V„AUK12-20 WVKQSHGKSLEWIG YIDP- - FNGGTSYNQKFKG 
HAX WVRaAPGQRLEWMG 

S 1 6 * 

1226Ha WVRQAPGQRLBWMG Y IDP- - FNGGTSYNQKFKG 

1220Hb I- - -- 

1220HC --- - 

1220Hd I- 
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FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

VhAUK12-20 KATLTVDKSSSTAYMflLSSLTSEDSAVYYCAR 
HAX RVTITRDTSASTAYMELSSLRSEDTAVYYCAR 

1226Ha RVTITVDTSASTAYMELSSLRSEDTAVYYCAR 

1220Hb V 

1220Hc K V 

1220Hd K V 

CDR3 FR4 
10 11 

5678900012 34567890123 
AB 

VhAUK12-20 GGN-RF--AY WGQGTLVTVSA 

HAX WGQGTLVTVSS 

S 1 6 * 

1226Ha GGN-RF--AY WGQGTLVTVSS 

1220Hb 

1220HC 

1220Hd 

1 e 1 2 2 0 E a ^(DT y^^^'—y- ^ y^Hl^tc 2 m 

ommit H A X CD F Rij^^ ©^-fk^^-r, s 1 e 1 2 2 0 H 

b . s 1 e 1 2 2 0 H c . s 1 e 1 2 2 0 H d t3 o T 

itE AX <D F R^CDT ^ y m tm^'F ^ y mo P)-^ _ 

t hi L-6 R (zM-r ^^^^Mo^ y ^m^xitwm]^^ 
Rv^m&mm. ^v^^m^m^. m:^itmmm^. m^i£± 

X C H O M * T' $ ^ 5 . 
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7* n — ^ - ffl -5 3 i *^ T- ^ -5 o m?L{-£^ t h - -9- ^ h 
n 'i' human cytomegalov 

irus immediate early;HCMV)7* 

□ ^-^ -^{^ffl-r ^ L(.^o HCM.Vrnqt-rJ^- 
^^/^T ^^^^^ ^ -comizit. HCMV-Vh - HCr 
1 s H C M V - V L - H C K . H C M V - 1 2 h - g T 1 . 

HCMV - 12 K - g ;e^T'aboT. p SV 2n e 0^1*315 

* % ® Jt iiJ) Wffl ?5: r n ^ ~ - © ffe 0 ^ (^s: ^Ij t h • 
j^ayy — i/sy-yr^^^— la (HEF-lar) 7*n^ 

« H EF-12h-grrS.CKHEF-12k-gA: (1118 
RZJ^m9 ) . 3l£Z>'i;:HEF-VH - gr ISlO'HEF-Vl 
- g a; (lEl 1 5 ) n-S , 

J3 d h f r jt{E^$ t-^r C: i § -So d h f r itfe^ 
^ # W t" ^^3El-<i?^-«M;il±'DH F R-AE-PM h- 
grl (HlO) . DHFR-AE-RVh-PMl-f 

(mil) m-c^^o 

m L ti vnisi^ u - K-r-s D N a:^(:k H II v$iM^ n - K-r 

-5 D N A $ il ZHktlt. ^ V I L - 6 R iZMt^ ^ 

fflTfeS* ^yi?n-:f-;i/ ^!|;ili'AUKl 2-2 0. 
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PM-1. AUK6 4-7. S:Ch'AUKl 46-151!$>^o 
LII VfIJiJliM;ili'i2M#-t : 2 4 . 2 6. 2 8 Xii3 0^w 



-^:2 5. 2 7. 2 9 . Xtt 3 1 i::^^T $ y ^ie^U^W^ 
-3 1 t;: ^-r 3^ 1/ ^ ^ K is^ij ^ ^ - K ^ ti T -5 o 
CI) b h LlICfIMS.(>'-^'i7 X Ltl vfl^ ; afeO't:: 

( 2 ) t h HlICflMS-CK-e^ XHlI V$Ii5 : 
^ ^ T' Jjlc -S . t h I L - 6 R izMT^ +^ 7!n:#:t-M^ 

a — V -r ^ D N A Itmi^ C[) M <0 h ^ . HJIBthLlIC ?IM 

So 

:b3x y-^ - /- y u ^ - - 7^ (D c: t % ^mmmmm^ 

- FT-S D N A$#^T'^S^^-^^^^'-. y/x y 

_/7- n ^ - i?' -3^ CD ^ § ^iS0JMpI^5 © ^> i T' :^ 
HII V$IMS:Z>' t h HII C ^IJbt^ 3 - K "T S D N A ^ # ^ T 
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h^^^lt. -r X L 11 V $1 M S. t: h LMCfMrn^ n - K 
f ^ D N A afe (IK i:: ^ ^ H II V flMS. t h H II C $1 Jfet ^ u 

nfzm^i^ y - fc* X « y - 1- h n 1! ^ # L T a 8^ i r 

(A) ( 1 ) b h LIIC$I^. 

( 2 ) h b L II F R . S. a' b h i L - 6 R ^ -r- V ^ X 

^ y ^ □ - ^ ;i,j^^0 L II c D R ^#^T'^s L II V $im. 

^ # ^ T' ^ S L II ; ^ K: 

( B ) ( 1 ) t b HII C$Mm. RD^ 

(2) b hHtlFR. SiCh'k h I L-eRKl^-T'S-^^jz. 
^ y ^ n ;uJ5t;#:0 H II C D R ^#^T'^ S H II V tlis^. 
^#^T'g54S HII ; 

t > I L - 6 RiZj^-r^SfiJ^ t hjjt#:^ 

j!?^ I. ^^mmiZ^-l^Tlt. H?I2 L II C D R «ie^u#-i- 2 4 . 
2 6. 2 8 RV^ 3 0 © T tl^-- IZ^ ^ tl^ y ^IS^OT' h 

y ^lE^fl^W Hilie H II C D R ttgS?lJ#-t 2 5. 2 7,2 

9R?>'3 1 izm^ n^r ^ y ^leMT' o T^T $ y ^le J!i 

© Ib H ^ 9 ^^ T ^ S $ T $ y ^le ^ ^ L ; HiI IE 
t h L II F R R E I IZ ^ ^ ^ (D 10 h ^0 ; Hif IS t b H II 
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FRttNEWXtSHGS I n y -t lE^OX « H A X * 

RV„ a. RVk b. RVh c. RVh d. RV„ eXitR 
RVh f i)<mh^^ L^^o 

t h HII^ :3 — Ft" D N A^^ — <2)^^-< -i3^A L. . 
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S C i t3 J; ^9 ^ikJSijt^^s^i^lJi-r § 3t 26 tlf^ffl-T S C i ^^T- 

t h IL - 6 R c!:ig^-r -5 pIM-^ $> ^ s -^nn^tLx. 

W ffl 2b -S i % ;i ^ tL 5 o 

^^c. LII Vfli^C D RSlO* HIIV$IJ^C D R 

fiLllT'2bSth I L-6R<f:*g-^1-/SgP:53^T$>^9. ^ 

II^n-K-T'SDN AX^iH^SSc t > L ^ n - K "T S D N 

- K -r "5 D N A tt+ ^ 7 H 11^ 13 - D N AX^StS^ 

t h H tl ^ :2 — K -r -S D N A © -ft ® i6 J:: W ffl T' 35 o 

^ /c s O L II V tIM C D R ^ n - K t" S D N A «S 

^fiSct h LII V$IJb:g$ii- K-r S D N ARV^m-mJ^^ b Lli: 

HJ©HlIV$IJgiCDR^3 - KfSDNA t h H II 
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v$iM^ II - F-r "S D N Ai^v^mmm t h urn^ n - ^ 

D N A 0 26 t^: T ^ o 

It afe M 

mWiM 1 . h I L - 6 R k: -5 ^ 7 a — > )u 

fn:^(D V plJb^^ J — K f -5 D N A CD ^ u — y -(h 

t h I L-6 Rt;:>pf:r'S-7':7X^y i?n — :^;l/f?C#;0'^^ 
pI ^ :3 - K -r 5 D N A ^ 0^t;:LTi? n-y^tL/Co 

1 . :^ R N A g>ti|g 

7* y K — -7 A U K 1 2 - 2 0 «& R N A Ch 
i rgwin^x Bi o chemi s t ry, 1 8 , 5 2 9 
4 Cl 9 7 9){c:J:i9sHm$nTl^-5 ffi K: f£ o T II 12 L 
■rJS::^^. 2.1X10° MO^N'f^'y K--7AUKr2- 
,2 0 Olffllg^ 2 Oinl04Mi/T^i/*>'^:t->T:?^— F 
(Fu 1 ka) 4iT'^^6;:*^i^ /f X $ -t*: „ * ^ ^ 

F ^3t/ii^W4i0 5 . 3 Mi^{t-fz ^ J. mmm±i::sm <^ 

i::c:tL$Beckman SW40t3--i^— cfi-eSl. OO 
Orpin ilT 2 0 'C 2 4 Bf Pal it /C- gl f 5 Cit3ci;^RNA 
^t^m^-^ti. R N Atfc^ig?^ 8 O^^XiJ'y-zu^J; *9 

-g-LTlmM EDTAS.2>'0. 5% S D S ^ "T -5 
lOmM Tris-HCl (pH7. 5) 150^1 L< 
-?-LT-€-^{^Pr 0 t ena s e (Bo ehr i nge r) 
$0. 5 mg/mi i -s ^ -3 i::^Jn L /c^. 3 7'C4::T2 0^^ 
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y + ^ — h Lfzo rl^^ga ^ 7 i / - n n * ;u 

R N AttJit^fel^ 1 mM E D T A^#Wr ^lOmM Tris- 
HCl (pH 7. 5 ) 2 0 0 u I i^immLfCo 

2 . -^jg c D N A CD-^B^ 

J. W. Larrick^)^ Bio techno logy, 
1_. 9 3 4 ( 1 9 8 9 ) t::cfc 0 l2^$nTl.>'S:^?£{3t£^T 
— 11 c D N A ^ ^ "T^ 5!) . . Hil 15 © "5 T 11 ^ L /c 
^RNA0^5 ^ g$ 40mM K C 1 , 6mM ■ M g C 1 z , 10 
mni^^t:^^^ h— 0. 5mM dATP. 0. 5itiM d 
GTP, 0. 5inM dCTP. 0. SmM dTTP. 35// 
M oligo dT^'^-f-^^— (Amersham), 4 
8rL^-y h©RAV-2 itlc^^S ( R A V - 2 : R o u s 

associated virus2;Amershain) 
S.?>'2 5:2.^.^ h0h h g&M y *' 5? ^ 1/ T - -if ( A m 

ersham)$#i^f'S50raM Tris-HCl (pH - 

8 . 3 ) mmm i o u i izmuL. lx z (D^mm^^^ 

3 7 'C T 6 0 ^ fal >f y + a. - h L L T ^ 0 *• y ^ 7 - 

-fe'iSiisE^ (PGR) mofcibizmmmm Ltz. 

3 . tjL#;"5r^piJ^^ J - K-r 5 afe^® p c r -s it 

Thermal Cycler Model PHC-2 
(Te c h n e) $ffl^^TPCR^£^^fo3t, 

( 1 ) -7 L II V J - K -r ^ m.B^(Dm^E 

p c RWiizmm-r ^ @s?a#-^ : i - i i n 
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(Mouse Kappa Variable) 

^ ^ _ ( -7 ^ X .y /N'M L II 'J - iJ'' -le^tf i 7* y 

^ XT ^) (S. T. Jones^. Biotechnol 
o g y . X. 8 8. 1 9 9 1 ). RZJ^m^H^^ : 1 2 iC^-f 
MKC (Mouse Kappa Constant) 7" 7 

(S. T. Jones^7vBiotechnoiogy._9_, 
88>1991)T&-pfc« 

■^'T. 1 0 mM T r i s - H C 1 (pH 8 . 3 ) , 5 0 mM 
K CI 0. IraM dATP, 0. 1 mM d G T P . 0 . 1 
mM dCTP. 0. ImM dTTP. 1. 5nM MgClz. 
2 . 5 ^ ^ y h 0 D N A y ^ ^ — -fe* A m p 1 i T a q ( P 
erkin Elmer Cetus). 0. 25//MO-5- 

n-rnoMKYr^-f-^-. 3 ^/MOMKcr^-f^-s.^' 

~:^m. c D N A^m.OKmm^^ 1 // I P C R7f 

?^ 1 0 0 1 ^ 9 4 -C ©?;]fiJ^J^{'T 1 . 5 ^m^L-Zd^lZ. 
9 A'CiZX l^m. 5 0 -C tZlT 1 ^mRV^ l 2 'C IZH I 
3©lii;?TJ!jn,^. L^^Co ^ O^aJgi^ -f 2 5 MKmLfzWi^ 

o 

( 2 ) -7 ^ X Hil VpIM^ J - K-r^ c D N A Oijiti 
P CR0/c36©7'7'f-=^-^L.T S£^ll#-^ : 1 3 ~ 2 2 

^1-MHV (Mouse Heavy Variable) 
l~10 (S. T. Jonest>. Biotec 

hnology.J_. 88, I 9 Ql) . RZJ^^m^^ 
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23 C^-fMHC (Mouse Heavy Consta 
nt)7*v-f-7— (S. T. Jones^>. Biotech 
n 0 1 0 g y . 8 8. 1 9 9 1 ) ^ L /c, hiI IB 3 . 

( 1 ) ^w*^l.^T LIlVMMit fe^ CD ififiil-^l^ TIE ^LfcO 

4 . P C R^^!g!JO^igfe- cf:g>^g?fJt^l: . 

mieOci: r> IZLX P CR'^tCj;^ ififs L D N Air^t^ Q 
I A G E N PGR ^^ljltlg4^ y h ( Q I A G E N I n 
c. US)^ffl(.^Tftl5Lv-€-LT10mM MgClzSiCf 
ISOmM NaCl^^Wf-SlOOmM Tris-HCl 
(pH 7 . 6 ) 4JT- 1 0 ^ - y h ©MH^^ Sail (GIB 
CO B RL) ^m^^T3 1 'CIZT 3 WmmitLfZo d O M 
{t:M-^!g3^7 a. y n □ * ;i/ T- IS ffi LT D 

N A^XiJ' y -;i/tt^t::ck ^ <:5!:i::. D NAtfc^% 

I 0 y h © MPI^* Xmal (New Engl an 
d B i 0 la b s ) ck *3 3 1 'C CZT 2 V^mm it L . L 
T^-r 5 D N A®f>T-^. i&m.^.r:^'^-7. (FMC B i o. 
P r 0 d u c t s . ^M) ^m^^^T^'T^~y^ Y^l^W^ikSJj 

^ 4 5 0 hp^d) D N A8Jffr^#Wr -5 7 n _ x >t * ^ 0 

^02 mM EDTAS.(:>* 2 0 0 mM NaCl^^^-r-52 0 
mM Tris-HCl(pH7.5)$Jin;i;toC:©^I ^ifej ^ 

M-^XiJ'/-;utfc^i3ck^jiI'RL. ^LTlniM EDTA^ 
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^WrSlOinM Tris-HCl (pH7. 5 ) SI :^c, 

D N Agjfit. SlO^'-^^ ^ HIInT^fl^^n - K 
^5 Jt&^^#^■C;^^ D N AifM-^#3to -hlBDNAglfH- 
tt(,^-rtL^) 0 5 ' Sail L- i.T 

5 . '-^^iknw.m^m 

- K-r 'Sitfe^^#A,'^^« Sa 1 I-Xma IDN A»ffr 
^0. 3//g^. 7*7^^ KpUCi g^Sa 1 lS.Z>'Xm 
a I T'M-ftl-r 5 Z ttZ^iO mm L^cpUC l 9-^>?^-^0. 
1 U g 5 0 mn T r i s - H C r ( pH 7 . 4 ) . 1 0 nM 
MgClz. I 0 mVli^ ^ ^ :^ ly ^ V — Jl^. 1 mnT. ^ }V $ i^* 
ImM ATP, 0. 1 A g /mlCD ^7 v-IflLvt $ y S- 

0^2^ — y hT4DNAy*' — -fe' CNew Eng 1 and 
B i 0 1 a b s ) ^^Wr 1 6 'C trT 

1 6 ^fHl^^jS ^ -fr iS^ L- o 

7 A/ 1 O JtBemigii-^!^^^liMD H 5 ar©n y f 

7-yMfflE§2 0 0 u m::5d^. -5-LTc:©$SSg^7K-t-^3 0 
ij^TbI. 4 2 -ckit 1 ^FHl-e LTSr>";i;h-t! 1 ^^ThI^^ t-Jto 

i^(:lr^7!800Al®SOC^ife (Molecular CI 
oning:A Laboratory Manual, S 
ambrook^). Cold Spring Harbor 
Laboratory Press, 1989)^ ^10;^^ 
3 7 -C JCT 1 BtrH^-f y + ^ ^ 2- :^-^- 2 X Y T^^i^ife 
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(Molecular CloningrA Labora 
tory Manual, Sambrook^^ Cold 
Spring Harbor Laboratory Pr 
ess. 1 9 8 9 ) ±(Z Z (D±mm^ ^ ^ . Sl'CiZX—^ 

zomw^t^^^. 5 0 // g x^nii 0 T y t' y y ^#^1" 

^ 2 XY Tifife 5 itiinf^T 3 7 T i'T— ^LX Z (D 
^^^^^ ^ ^ T Jl' :b V m (Mo 1 e cu 1 ar CI on i 
ng:A Laboratory Manual, Samb 
rook^)^Cold Spring Harbor La 
borate ry Press, ,1989) 1>Z ^ T 7' ^ :^ 

Z -0 LXW' tlfz. /N'f7*'; K — -7AUK1 2 - 2 0 ^± 
^-^ t) 7.t> M L 11 V $1 ^ 3 - K f ^ it $ 
■r^r7X^K^pl2-k2d:^^Ljto 

± te 0 If i; :^ ^ ^ T . -f 7' k — a u k i 2 - 

2 0 t3 * ^ ^ '17 X H II V $1 ^ n — K ^ § il -{5 ^ $ ^ :^ 

:r -S 7* 7 :^ $ K ^ S a I I - X m a I D N A gff ^^j^ It ^ 
Ls-€-LTpl2-h2c^:^:gL7to 

1 J3 12^ vtzQ) t K'S.^n isyjm^^^ w 7' »; k- 

PMl, AUK 6 4-7S:(>'AUK14 6-1 SilMfflL-T 
T 12 CD 7- 7 X ^ K : 

7' i; K - -7 P M 1 ^ © ;^ -y ^N'Si! L V ^ □ - K 



^ 5: M Ifi: 
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■r -5 itfe? ^^W-r 5 7* 7 X $ F P P M - k 3 ; 

7' y F - P M 1 * ^ O H IK V $1^ ^ n - K -r § it^E 
S 7*7 X § K p P M - h 1 ; 
^ y y p- - -7 A U K 6 4 - 7 A 5^ 0 y ^ L II V 
^n - KT -5it(E^^#Wr ^ 7'7X$Fp64-k4; 

/N-f 7''; K--7AUK 6 4-7 *^©HlIVMfeji^:3- F 
-r-Site^^^W1"S 7*7 ^ ^ F P 6 4 - h 2 ; 

7* y F - A U K 1 4 6-1 5 ^ 3lt 0 /N'M L II V 
- F-r -SiH5^^#W-r 5 7*7 X$Fpl46-k 

3 ; SiO^' 

^ 7' ,; K - -7 A U K 1 4 6-1 5 © H II V ^ n 
- F^S ite^*#W-r « 7'7 :^ ^ F P 1 4 6 - h 1 o 

jrier^x ^ F^#W1-^:^lli®**li^ N a t i 0 
n a 1 Co llections of Ind us t r i 
al and Marine Bacteria Limi 
t e dil. y ^' ^:kh^m!>^M'^^^'C. 1 9 9 1.^2 1 1 
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8 



7* 


7 X $ 










C3 














P 


12- 


k 


2 


2 


4 


XT 

N C 


I 


M B 


4 


0 


6 D 


rr 
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p 


12- 


h 


2 


2 


5 


N C 


I 


M B 


4 


0 


3 6 


3 


P 


P M - 


k 


3 


2 


6 


N C 


I 


M B 


4 


0 


3 6 


6 


P 


P M - 


h 


1 


2 


7 


N C 


I 


M B 
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0 


3' 6 


2 


P 


6 4- 


k 


4 


2 


8 


N C 


I 


M B 


4 


0 


3 6 


8 


P 


6 4- 


h 


2 


2 


9 


N C 


I 


M B 


4 


0 


3 6 


4 


P 


1 4 6 




k 3 


3 


0 


N C 


I 


M B 


4 


0 


3 6 


9 


P 


1 4 6 




h .1 


3 


1 


N C 


I 


M B 


4 


0 


3 6 


5 




mm 3 




D N A 



















Sequenase''*'Version2. (U. S. 

B i 0 c h emi c a 1 Co r p. 5|ea)^ffll^T^^L 



^ r . Hil 15 O c); -5 L T # ^ 7* 7 X $ K ^ 3 // g ^ 0 . 
2 N N a 0 H C ^ ^14 12?!!^^^ T ^ ^ t7 ^ 

i^-f -5 6 'i T i7 y ;i/T $ K ^ -'^ J- T HM^IJIl L ¥ 

ju^ 1 0 % / ^ y - Ji'RV^ 1 0 % i:: ^ L . 

^ Lx ± - h 7 ^ ^' ^ y >( - izi)^if ^ z t i>z ckjoi^Mi^n 
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2 4-31 IZ^T. 

mmm a . cd Rcomm 
mi^^ wBmm\^i^mvim c c d r ) ^9 5i^$^T^^ 

T (.^<5;&<. — C D R © T ^ y ^ie^!i©'5r^i^ 

Tr^^'> (Kabat, E.A. ^) ^ TSequences of Proteins of Inini 
unological Interest j US Dept. Health and Human Servic 
es, 1983) o 

JilB or ^ y m^^izm^ . ^LTK a b a t 
^t;:$£oTIL-6R trM-r 5 ^ ^ y ^ n — ;ugi^© 
# vtlJ^cD c D R 9 ic:^^$n < Lfc, 



7- 7 X ^ K 




CDR(l) 


CDR(2) 
(T $ y ^1 


CDR(3) 


Pl2-k2 


24 


24-38 


54-60 


93-101 


Pl2-h2 


25 


31-35 


50-66 


99-105 


pPM-KS 


26 


24-34 


50-56 


89-97 


pPM-hl 


27 


31-36 


51-66 


99-108 


p64-k4 


28 


24-38 


54-60 


93-101 


p64-h2 


29 


31-35 


50-66 


99-109 


Pl46 -k3 


30 


24-34 


50-56 


89-97 


Pl46 -hi 


31 


31-35 


50-66 


99-106 
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K L IIS.C>' H IIO V flM^ n - vr ^ c D N A:6^ + ^ 7 L 
II / H fii ^ n — K -r « D N A ^ -ft L ;t » ^ jz. A U K 1 2 

- 2 0 0 V II jg{ ^n-KT-ScDNA^. thif^h^^'n 
t} 4 ( H C M. V ) © X y /N y -9- — S. (:>' 7* n ^ — >$7 - ^ # 
^-r § DilL^$aBS^^-<i?>- ( H C M V ^IS-<; - i?^ 
T-S ) (HI. 8 ) nfiT t h Cfl^^ 12 - K-r-S DN 
A.tl^^tdilJ^t- -S a?!) ^ tts A U K 1 2 - 2 0 Jni^c© V $1 

I? - K r ^ -=f 'i? X c D N Aifi^lJtD 5 ' -*i^S.?>'3' - 

-^^54 L/co ^ X L II V IIi^S.?>' H II V $I^oM:^tc:o^.^T. 

'I — — le O 36 ^ :3 — K -r -5 D N A 7' V ^* 'f XL. 

^^fi^JS^IK© 7t J6 t::£kJ^^O D N Aie^lJ ( K o z a k . U., 
J , M 0 1 . Biol. 1 9 6 : 9 4 7 - 9 5 0 , 1 9 8 7 ) 
$ L-?: E CMY ^m^^ ^ —^O ^ u — y ^' (D tz 
»®H i n dlll SBfii^f^^-r ^ 36^3. L II V |Iii^:^7' 
7 V- (i2^ij#-^ : 3 2 ) . RO'HII V|I^^:^7-7 

- (|e?ll#^ : 3 3 ) ^liUlL;to Bd:^ P C R - 7° 7 -7-. 
« . J mM(D^?^^ =1 - F -r -S D N A -< 7' V iS'W XL. 

c II o X 7* 5 < •> y iJ'' 0 /c 36 k: ikt ^ © D N A le^ij ^ $i 3t 
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LXE CUV m^^^ ^ -T'CD t h CtlM^om^Ofz 
J?!)CD B a m H I gj5©^?^^-r 5 cfc ^ t;:. L 11 V fl^ 7* ^ 

-7- 3 4 ) . SlZ>*HII vii^Htr:^^^ v- 

( i5^ij#-f- 3 5 ) $ lilS » 
P C R tCcfc -Siifitdi^^ > P C R ^^%^ H i n d III S: 
.c>'B a mH I {CJ; ^Mib^. t h a: II X l± r - 1 II C 0^ D 

^ y-cd iritis L/C o #^>tL^^^-<^ :5^-^H CMV - 1 
2 k-gkS.O'HCMV - 1 2 h-g r 1 i^^f-So 

H C M V ^ ^ ^ - (DmM'&M I ^Z^t o r^7.^VE 
c M V - V L- H c> t;:^-tr^T. Vl pIM ^ :^ l 

II V 11 12 — K K^lj T- -S C: i T # o 3 CD 13 (..^ T . 
A U K 1 2 - 2 0 ;c.L II V flM ^ ^? A "T « CiiCcfc^jHCM 
V - 1 2 k - g k fc, 7*7X$KHCMV-V„ - HC 
r 1 t;:*?t.^T. V„ HII VM^n- Kge 

M T 25 -5 C i t o 3 © l^ T A U K 1 2-20 

® H II VfI^^^f AJ^T H C M V - 1 2 h - g r 1 ^#/Co 
C O S MB^"g g>— ii^^ (trans ient)^^ 
^y^AUKl 2-2 0 in:#^® C 0 S a^TCD— 

/Co Gene Pulsar^SCBi oRad) ^ffl^^i.. 
^M^?Lyi (el ect-roporat i on) iZ ^ iQ B K 

A^c 0 smmizmxi^fz. -r^s^-s. cos^is^ixi 

0'^ mymllZ^^ ?> ^ r> t^P hosphate-buffer 
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e d s a 1 i n e ( P B S ) IZM^L. Z COm^^MWi 0 . 

8 ml JZ: D N A ( #7* 7 X $ K 1 0 u g ) ^iM^tc, 1 . 

9 0 0 **;u> (V). 25-7>i^ayr^y\''(jjF)0M 
M ^ g t:: T ^N* ;u ^ ;i o 

MM^t 1 0 ^mcom'^Mf^CD"^. X ^ 1/ h □ .-jf 3 
V Lfcl^fflM^. 1 0%(D ti v-l&iliaiVt^^^^-S DMEMi^ 
16 (G I B CO) 8 ml ^m^fZo 7 2V^fil(D'< y^^^-i^ 

mm^j^mmm (el i sa) izci: ^ / ^iKi^co'^m 

V V yy<-7 h$tL/iCOS$fflB§©^S±Vt$EL-I s 
Atdch^JiH^LT. +^ ^ in;#::6^^M^ tlT -5 d i^Stlg 

IgG (Whole molecule) (Sigma)tc: 

\ \^fz. 7'nv^L;^c^. C 0 S iai§>()- ^> ® 
vt ^^Pi^f^ L^LT#^x;i't::j!jnx.7to -fy^-^ - 'y ^ 
>- S: e>* i5fe?^ CD ^ . T ;u y Jhs X 7 r - -fe' - *g ^ +' Jn: - 
f> I gG (rll^Me^. S i gma) ^1Si\7Lfz., ^ y ^ =u 

'y a y SE^^fiL-e LT 4 0 5 nm Jd ^ 

LTffiSi t hIgG (Sigma) ^fflt^ 
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(EL I S A ) 

^MT18-=r^X^/^ u-i-jumi¥ 1 ) T n - F 

Ltz^ 1% B S AT7'n ^ L/i^. uI?iftlEm^ t F I 
L - 6 R ( S R 3 4 4 ) ^ »D ^ o 

^rtf-fvi^. c o s mm^-k>cD^m±m^mm^^o^ ^ 

L. T ^ ^ X c Sn A o y 4^ - 3 y S: ® ^ ^ 

T y * X 7 r ^ — -fe'fg-^ 4-'in; k h i g G ^ Jn k. „ ^ 

^ i ^ - •> 3 y CD KB L T 4 0 5 nmiZ^\f 

ZCOm^^mZ iZ^Lfz. ^/ ^m^AVK 12-20^ 
::! — y -f ^ m&^<^ O O s mM^CD h ^ y y ^ ^ 3 y^ 

mmvfzo z(Dcosum(Di%m±.m-^yy'}^^-i-^ il-6 

R'.zM-r ^^^^m^m^^l-^ I1I2J::0 i:^ -7' y ^ - -I^ 
T'^^^D < >. if- yr Ji^O^^m. (trL#^0?tE) -K^miJ^ 4 0 
5 Timl,Z^\f ^m^^Kt^^WL -9- y I L - 6 R I^-fe 

b F I L-6 R^ I L - ^ (Dm^^m.m-t ^^.tiom'^ 

LTi^ife*t^:#it-r SfiT:#^*<. IL-6R<hIL-6 O ^ 



59 

Ott-^fi^ig-^ia^tg^ll-t/v:, 7* t' - h ^ M T 1 8 V .!7 X ^ 
y □ - 3l- 7U ia #^ ( # % M 1 ) T a - h L 7t o 7' n y + y ^' 
nj^t^iag^t h I L-6R (SR3 4 4) =^m^fCo 

X^':t^y{t I L - 6 t ^ ^ :r. JV izm :^ tz o 

'^i^Lfz^^ T y * X 7 r iJ' — -fe' M X V u 7' h T ^' 

y ^m^fzo ■< y ^ 3. ^— 3 y^'c^'^^o'^m^mmwi 

^ytm^ 4 0 5 nmiZXmmLfz. ^l{vi^7XAUK12- 2 

w^^m.'T^ c o sm^t>>ho^i^^m'^^mti.xm^^fz. 

c: oM^^U 3 t::^ L/co + ^ ^i?L#= a uk 12-20^ 

n - K-r-site^T- Y =7 y ^ v Lfz c o s mm CD mm 

-bvf M'm. 2 #s y r^u^gj^T i l - 6 r 

t I L - 6 O^^^mmLfZo ir:^^-B>. m 3 (Z 0-^ ^-tiiU 

-y-yr/p^g-f?:^ (tKi^com^) ^^^iz 4 o 5 nmi;:^^ 
^ L . -9- y r ;u tti o L - 6 R ^ I L - 

f^^. m^Mm (A) ttn^sit*^^ < 11126 j^co 

HMglJ 6 . - y^t c D N ACD^momm ( 2 ) (4^^ 

7 P M - 1 
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cDNAiJ'n — yp PM-k3S:?>'p PM-h l^PCR^ 

Zt) iZmXl^fCo L II 26 0^:§-7--7 ^ V- p m 

k - s (i2^li#-i- : 3 8 ) RCKHII V $1:^0 ;^c3e> 0^:^7*7 
-f-T-pmh-s (i2M#-^ : 4 0 ) y -iJ^'-iS^iJ®* 

ID ^ :3 — r -S D N A tz: ^^ 7' y ^' -f X L S. K 0 z a k 
y-fe y9-xg2MS.?>'H i n d III MPgSPe^^-r § ci; -3 
ItLfc. LII VfIM0/v: 26 0mi::5"7*7 -f -7- P m k - a (12 
: 3 6) RV^Km^ vMm(Dfzi!f>0m^y' y -7-p m 
h - a (i2^IJ#-^ : 3 9 ) J flJ^©*^^^^ - ^ D 

N A geM ^^ 7' y iS'* x L E. o 7. 7* 7 :^ K ± - le ^ii s. j>* 

B a m H I MPSSI^e^ Wt" -S p i-^St :t o 

^ © a: L tl t:: tr^ T > SSI 0 7 0 '/ y $ 
nx i^ ^:^<. 7.? M - 1 a: L II t:: (.^ T liiia 1 0 7 
T ^ y T- afe -5 o + ^ V P M - 1 inift^ 0 Jrtll^-^vSit 
jc^^s c©^'fl:05a^*ltlt:rs/c3?:). mr:5-7' 7 ^ -7- p m 

k - b : 3 7) 1 0 7 T ^ ^n* v +' y ;6-' 

y i/* y Ki^-s J; -5 J3^it L 3to pcrs:jS^^§x pgr 

^^!g?$*tlg H i n d III S-Cf B a m H I T'Mit: 
LTpUCl 9-<::^^:^ — (Yan i s he-Pe r r on^?. 
Gene ( 1985) 3 3 : 103-109) 63 -9-7* iJ'a- 
^ y jJ^'b/Co D N Aie?lj^^0^. H i n d III - B a m H 
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HCMV-Vh -HCr 15Ci?n-y^CLTHCMV-PM 
h-grl^f#. -^LTL II V $IJb^i;:o^^T H C M V - Vi. 
-HCA:tC^n-y-fLLTHCMV-PMk a - g kS.e>'H 
CMV-PMkb-gk^fiy-Co 

+y 7 P M- 1 in:^|:0-jii4^ii^m^^^ fcJi). Iffl2^ 
^ c o s m B§ t:: T i^:^ L o H C M V - p m 
h- grlis HCMV-pmka-gkXttHCMV-p 
mkh-gk0\,^-fHi)^t^^ Gene Pul sar^E 
(B i oRa d) ^Ml^TXl^i? hn*'P — v'ayj^cfc^.C. 
O S Iffl ^tzm^mWB^l^ fzo DNA (7*3X$K^i9lO 
;t/g)^. PBS^ilXlO'^aS^/mlOO. Smioryn 
-h^JtID;i> 1. 9 0 0V, 2 5//F(D^fitc:T/>r;ux$-^ 

3 ymm^ntzmm^. i o %© r - ^j^' n r u 

>'5«i^JfiLVi$#^-r.SDulbecco's 
Modi f i ed Eagl e Medium (DMEM) 
(G I BCD) iZM^tz. 7 21^ Th^©^ y ^ ^ — a y <D 

Lxmm^nTu 4 -c irT^gt^rHisf jIl. xa- 2 0 -c j^t 

4^ ^ 7 P M - 1 M#:©^^;^(>'^^tff 

3 HrBl©-i§tt^ll©^. _C_g_S.mBS»^ ^) ©^Ife^Slfe . 
-eLT + ^7PM-lfi^#;t30^^T|^SIL/c, iglfe^^-TE 
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I g G S i gma) IZJ^ijn— VLtZo 7'n.y 

^y^^0^. c o s ^aBS:^^ g) g> -9- 

T ^ ^ 13 j&n ;i o -f y 4^ 3 ^SiCh'Sfe?^®^. T 

y .i^ A-7 ^ iJ^-'fe'i^'^-^+'in;- h I g G ( r iI#M6lJ. 
s i gma) ^m^fzo 3 yR v^m^0 

> LT 4 0 5 nm-^ (D^^m^m^ofc, mm t i^xmm 

thIgG(Sigma)v^Jrax.}fco 

-^r^iS^-Cci;^ h7y::^7ii? C 0 S Iffl !S O M 

mM^c!)^^(Dmm<^fciib^ ru- v^. t h i l - s r 

1 ) tlJ; ^ :3 - h U/c„ 7' n y + y i^'(D^. nl7t14 t h I . 
L - 6 R ( S R 3 4 4 ) ^m^fz. Sfer^L^Jt^. -9- yr;u^ 
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^lXS-W^O'^^ T y * 7. 7 r ^ — -fe' I' +' ia - t f- I 
gG (rlI#M6^; S i gma) ^^jDL/Co -f ^-^i-^:- 

i; 

M - 1 a m^^. M 4 ) ^ 3 - K-r itfe^t- ck 5 h V y X 7 
h ^> © -9- y 7* ;u T 7t o fiii © 1 -? © -y- y 7* « L II 
v$IM43 0jiS 1 0 7 4iHfii2©^-5'5:iiEl©T^y mMit^ 

7 !?L#; ( + / ^ P M - 1 b i^tl^. H 4 ) ^ 12 — K 
f it ^5 ^ t3 ^ h 7 y X 7 i 3 y i)^ h <D h (DHh fCo 

t,^ 1* tL © -9- y 7* ;i/ 4> . -9- y 7* ;u © c *5 iSil'^ 1" ^ I L - 

V P M - 1 5i#^tt^tgS^T* 25 ^ . ^ LT-e©!n;Ilt-=fc < 

1 ift^OlE?^ tt. IE L I'' -7 7 X P M - 1 V n - y \t 

Bl^4^©{iz:ffii 0 1 iz\,^r^<Dr % J m^'^-f ^ ^ / "ptn.^ 

MV^I^^^joeg 1 0 7 «in;JI*S'^©3^v:is:)K:2b^ i^S^T'K 
tl \ ^ L T C © C ^Mt -5 T ^ 4-' y 'J i/' y © 
•rtl^>vi£t3:^tgTS cfc -5 T*$)'i.o -77:^ P M- 1 

© L II V flM © c: © &g tc: T X vN- 7 +' y ^ W -r s 0 T' . 4^ > 
7PM-l!)i#;^ffli.^-S-€-o^©-r-<T©WI£«. -r7;^P 
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4^ ^ ^ P M - 1 fii^© cfc ^9 l^^-'I^^il^"?"^ <^ 

^ — gPgti^ -<:>?i5' — HCMV-Vh - HCri (Hi) ^ 
^J^LT. d ©-^:? ^— :6^:^R§0 2fe § ( c r i P P 1 e d ) 
S V 4 0 7*n^ — iS7— — tCct;0^^$tL-5 d h f 
r ^fe^^#W:r ^ <fc -^tit-^d^T'^o/t, SV4 0xy 
^^y4^_^^;^pSV2-dhfr-<^^ — (S. Subr 
am ani^). Mol. Cell. Biol. (1981) 
1 : 8 5 4 - 8 6 4 ) ^ L T S V 4 0 7* n ^ - 

iJ'-tCcfc oTM^^tL-S n e 0 it&^©{^«9 r>5^PiOfe'5 J 
SV4 07'n^ — r?'— JCck^^^^tL-S d h f rif ^ ^ H 
CMV-V„-HCri tdJfAUfc ifeiw. C ©ff L H C 
MV-Vh - HCri - dhf r-^-^iS^ — {--7^XPM- 

HSfe^J 1 0 #1^^:15 « . 

CHO dhfr (-)MB§(G. Vrlaub^. Pr 
0 c . N a t I . A c a d . S c i . U S A ( 1 9 8 0 ) 7 
7 :4216 - 42 2 0) $2gg07*7X^ K D N A "T 
:f5^4-^7PM-l aLlI^^^f-SfcaOHCMV-VL 
-HCic-<i^i5^— (HCMV-PMk a - g k) v 
P M - 1 Hll^^^-r 5 fcfeO H CMV-V„ - HCr. 
-dhf r -<i' ^ — (DHFR-AE-PMh-gr 1 : M 
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BS^J 1 0 ) (Z^lQ mnmW^^Lfz. DNA (#7*7X$ K 
id-Ot 1 0 g /ml) ^PBS4ilXl 0' iBB§yinl©0. 
8inl©TVr2-htr?in^/Co 1 9 0 0 VomjE2 5 /j F (DM 

X u h n u — 3 y g $ n ;t 0 IS ^ . i7 •> r s. 

CKlO^ FCS^^^f-SAlpha Minimal 
Essential Medium^ife(,ar-MEM) 10 
mUlSn;! fc» — :^CD -f + i — 3 y Jgife^. 5? ^ 

Ix ^ K ^ -r 10% FCSS.?>'5OO\£/g/tnl0G 

4 18 ( G I B C 0 ) ^^•Wt-'S or - M E Mtc:^;i:^. d h 
f RZ^n e o* g IS ^ ^ Hg © ^ ^ ^f 3^c o miRCO^. 

MiK^ntc ^ u - y^ffl ^,^Tite^iilifi^^f o 2x10- 

M^Vhlx^-fe-h (MTX) ifT- CD 1 7 y K OifiiiiCD^. 
m2 . 9 u s X 1 0 " B CO ^ ;f 9 P M - 1 a (DiK^^ 

b h I L-6 R^<D I L - 6 o^^^mm-r ^ ^ / ^m^^ 

h^vx^ii? h$tL c o s iSB k: T X « ^ ^ C 

^^^L/Co r U - V -0 #^ M Tl BiCck^n-hL 
/Co 7' n -y + y i?-'©^, Rj^gi^SI^X. thlL-GR (SR 

3 4 4 ) ^J!jn;i fco ©^. c 0 s is ga ^> 0 1^ y r ;^^ 

m^^^L^^ L-z^' it ^ y it \ L-6 i — 'i? X 

Sn ;t 3t o © ^ . r }Vi3 ^) yi-^ ::Ky 7 ^ - "^£^^^7. V \yr V 
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7 fc: i/' y /Co ^ y ^ ^ ^— ^> 3 y^v^^^^M^ 

4 0 5 nml,Z^if ^^^m^^m^OfCo M^^ll 5 5^ 

To 

PGR izj^^M'^ c D RW'm.m^mmvfzo zo^jmn p c 

RMM^^'^ (Kamman?>v Nuc l. Ac i d. Re 
5. 17:5404. 1989) {::S<o 

C D R^m(Dtcib0 MR ^tlfz^ h F R ^ n - K "T -S D N 

hVflM^a — K^-SDNA$Mffj35:-<i7^-i::Si?°-^ 
y i?* -r ^ ab -o „ 7* 7 X ^ F a I y s 1 1 S. F 1 0 

(DDN Ait^ti^nnmm^ h d 1 . 3 © liis-c^'hii^h 

— KLT;^S^. t hRE I:^)^^)0FR^n — K^^DNAS. 
2>*NEW:6^i5>OF R^a — Kf-S D NA^-?rtL-rtL^Wt" -5, 
Sm^b h D 1 . 3 © LII VflJ^^n - K-r^ D N Aie^lJt- 
#W-9'5)^5 0 Obp0Nc 0 I -B amH Igff^i^a 1 y s 
1 l*^<?>^^^^iL. '?:L.THindIII S.?>*BamHI-C^ 
m.^ tltz P B R 3 2 TKliJ-yri'n-j:^ y i?' L T 7' 7 5 K V 
l-lys-pBR327$#/Co COVl-lys-pB 
R3 2 1 io^ifCO E i ndlll -BamH I®r^^. H i nd 
111 RV^B a mU 1 iZ^iO mm^tifz pUC19iIJfALT 
7* 7 X ^ K V 1 - 1 y s - p U C 1 9 ^ # 7t o 

Sff ^ t h D 1 . 3 © H 11 V :3 - K D N A ee^^ij 



fK^ I/O ry-^/ UU3H*# 
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^^W-f-SJ^]? 0 ObpONc o l - B amH IgJr^^F 1 0 
i)^<o^^ lUL^ -g-LTHindlll -NcolTiS^'r:?'— ^ 
ffl ^ T p B R 3 2 7 0 H i n d 1 1 1 - B a m H I S|5 S 7' 

□ - ^ y iJ'* V h - 1 y s - p B R 3 2 7 ^^#7to i^Cw. 
C:0 7:77.$ ^'*^^>H in dlll -B amH I Wj)ii ^ tH 
L.-^LTH i n dlll S.O'B amH I iZ ^ i^) ntz p 

UC19tc:-9-7*^a-^ytJ''LTVh-l y s-pUCl 9 

^ . 7* -7 ^ F a 1 y s 1 1 S: (>' H hDl. 3© 

L II V FR^n-F-r^DNASS^iJttt h^-fbCAMP 
ATH-lHin;#: (Na tur e 332 : 323-327 

( 1 9 8 8 )) 0 ^ mm i^ T o mmtL-zmmi-fc. y 

FF l FD 1. 3CDH|lVfI:fe^^r3- 

K D N A ie ^rj {i , V . V e r h 0 e y ^ . S c i e n c 
6 2 3 7:1 5 3 4 - 1 5 3 6 ( 1 9 8 8 ) © F i g . 2 

n 6 {i. mmm t hPM-i©Hiiv $1^011 — a-- «>- g 

P C RSJ&^^i^6^j:i^-r„ ^:^7*7'f-7-A (ARC 
R 1 ; ie?II#-^ : 4 1 ) Bl ?>* Hil r 7 -f-^-E (APCR4 ; 
Ig^IJH-^ : 4 2 ) li. C fD-<i? ^ -±© D N Aie^lJiC -'N'^ 7' 
y V -f ^ . A P C R 1 S.J>* A P C R 4 l± p U C 1 9 -^ -i' 
i^—cofz^iz.m'^lktf'^^fzii^. =L^j< — -^ JVM \ 3 ie 7' 

c D R 1 ^m./^mm^r "7 -f-^-BCphv-i; le^ij 
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: 4 3 ) . C D R 2 ^fiir^ (phy-2 ;ie 

: 4 4 ) X C D R 3 ^*I7* 7 -f^-DCphv- 

3 ; ie?!i#-i- : 4 5) 4 0 — 6 0 bpCD:l$ t) % 

P M - 1 0 HII CDR^3-K-r5DNAS.2>'^C 
DR€ri-K-r-SDNA^^t;iiMDNA4i0k hFR^:3 
— F- 1" -5 D N A ie e> ^ ^ , H — O P C R SiiS t:: I''' T ml 
^7*7'f-7-APCR4 ^n'4k.-)ir ^ -7-0 ^Ml^^Ttc ^ 
^XPM - 1 ©CDR 3i2^il^:3 — K-T-SDNA^^^-T^ 
H— P C R^I^igj^ftlSL. ^ LTH- P C RSiS^^^ t'^T 

^::S"-7*7'f-7 — ^:LT0 7*^-^-7 — ci^tfvifi:^ 7' v-f-^^- 

iLT{$fflL:to nnVLX^-Z^ -r ^ P M - 1 © C D R 2 S: 
?>'CDR 3^:3 — F-T'SDNA^^Wr^lgZlPCRiJS!^. 
a£0*t;i-7'i7XPM - 1 OSM-r^^TOCDR^rJ— Ff-SD 
N A^#^-r -S^HP C R^^!g?J$^n'?•';}^^^0 P C RgPi 

or^^-^-tLxmmofzo ^±^mmf^i^ h p m - i 

HII V$IM^:3 — Kt-'S DNA^Wf^mEHP C Ri55<ifef/& 
ftiSL. HindIIlS.?>'BamHItlJ;^?i'fbLs -^LT 
$ ^ iZ^^T ^ tziit>lZ p U C 1 9 J3-9-7'i? n -c:^ y i?' L/c, 

s^sSc ^ h p M - 1 m^amymm^^ - k-T/s d n a 0 

-ftlS© 26 3 mMO^^^^y ^ -f-r— phv-l. ph 
V - 2 S.?>' P ii V - 3 ^-^Blc L fco C n <5) It 8 M^S^#W 
^ -S 1 2 % U T y 7 ^ K -b-" >'^-t: T ^IS L o ^MB^ 
7*^'f-7— Phv-lli, •7^;?.PM-lgi#:©CDR10 

^Ii0^c2?:)0^'5:^)-rt hFR 1*0 2 7 S.C>' 3 0 j;: 



1 V^X/a^A. 7Jmt\M\M^»^^ 
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{±AMS*Jic:{±10mM Tris-HCl (pH8. 3). 50 
mM KCl, 1. 5raM MgClz, 250;/M dNTP. 

5Ong0|f^DNA(Vh-lys-pUC19). 2. 5 
u®AmpliTaq(Perkin Elmer Cet 

us) . (>' 7* ^ -7 — L /c, 1 // M -r O 0 p h V - 

Sr^'fv-S.O^'AP CR 4 7* 7^ H — ©P CR 

SJE^ff^^. 9 4 -C ilT 1 . 5 ^rH^©Sigj©ig1*CD^. 9 4 

•c t3T 1 3 7 -c tiT 1 ^^ThTS-O^' 7 2 -c 1 ^^M® 3 

0 -9- ^ ^ ^I'^S^ L7t, T c:-- y iJ^'SPg i^^gpgoral© 
^i!aBfrHT«2. 5 ^^ThII? 2b -3 „ ;b©^TO^. 

7 2 r t3T 1 0 :J}•FB^©Si^#fis^E^^f y-co 5 2 3 bp© p 

'e-LTi*:i3||-©p c RS:tSfc:*?it^7*7'< ^ — i LT ffl 
L/C 

H - © p c R SJiSt::^^ (.^Tjij 1 g ©ffgi $ tL/c^ — P c 
R^^Jg3S.?>'2 5 pmo l e©^Mil^7*7 'f-e— p h v- 
^ ^ -7- t LTflffl L;^c, PC R^i^J^tiH— © PGR 
;SE^tC-0(,^T'l2fjLfc©c!:j5lLT'aboyCo l5lfi6;: LT. Hzi 
©PGR K'^t-- ^)©6 6 5 bp ©PGR ^^Jgj^r ^ v - p 
h V - 1 i^t^^H© P C RSJ5S^3*>n^Tij5ffl LTH 
H© P G~R K'^-iy- hOl 3 7 bp ©PGR ^fiJc%^ 7* ^ v - 
A P C R 1 iSfcHEH© P G RS^Ei::*n^Tf^M L/Co |g E 
®P CRS0*^^,© 1. 1 7 2kb©P GR^fiJc^fe^S^L. 
H i ndlll ;&cKBamH iT^WULs ^ LT^^Ct3^lm^ t 
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h P M - 1 HH VflJ^^^^-r 5)^ 7 0 Qhp(Dm)^^P 
U C 1 9 ^ ^ ^ — IZ 7' ^ ^ — ^ y ^' ^ L .^c 4 

mc[) ^ ti- y (Dpi 2 mi^<iE L t^T ^ y ^ie^ii^ - Kf d 

N Aie^lI^W LT*f IQ . -E:LTpUC-RVh-PMlai 

t-'S D N A^itiJi-r -S /cai) 5 a^O^M^^ P C R 7-7 ^ -7 
-^-^J^cL/c, #P C R^J5&limie0SJi5^#i*S6^i-MI 

^^nr— p h v-m4 (Va 1-7 l->-Ar g-7 1) .(# 
-i-liK a b a t ^> J; ^ ; ^ 4 mm) (Se?!l#-§- = 4 6 ) Sl 
Z>*APCR4$. liMDNA<i:L.T0pUC-RVh-PM 
I a t^fZm—P C RKBlZ:iS^\Xmm Ltz. CO^IPC 
RS:jS:6-^tD P C R^^JgU^^ISl-. ^LT7*7>fv-AP 
CR 1 t^^s^—? C RSiSi^i^it'S Hir:^7° V -7 - i LT . 

j|fe^irT;&'n.-xd-';^^M<r^Tf&SSL . H i n d 1 1 1 S. B a 
mE liZ^iOmitL. ^LTp UC19K:T-!f7'^n-^y 
i?*LTpUC-RVh-PMl b$#fc„ jl^KlL'T. 
il^7*-7'f '^— p h v — nm (As p — 1-*G 1 n-1) 
(i2?!l#-f- : 4 7 ) SLC>'lfMp U C - R V h - P M 1 b ^ffi 
c/gy Tcj ^iz-Kf-SDNA (pUC-RVh 
- P M 1 c ) m^^^y'^ ^v-phv-me (1 1 

e - 4 8 ->M e t - 4 8 ) i^n^^ : 4 8 ) S:?>'liMp U 

c-RVh-PMi h ^mir^x i^' 3 y rdj ^□-rr 
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5DNA (pUC-RVh-PMld) UW^^T^ 
-fv-phv-iimS-O^'liMpUC-RVh-PMl c^M 
I.^T/^•-i^^ y Tej ^:3~rr5DNA (pUC-RVh 

- P M 1 e ) -e LxmUU^y'^ ^-e-phv-m? 
(Thr-28^Ser-2 8. S.l>'Phe-29-*I 1 e 

-29) : 4 9 ) S.(:>'I§M pUC-RVh-PM 

1 M T - g y r f J 12 - K ^ S D N A ( p U C 

- R V h - p M 1 f ) ^^#/c, mmj& h ti v $iJi/v- •> ^ >- 

r f J © T ^ y ^ie^iJS:J>'^ n~ VT ^ ^ ^ u ± ^ -Fie 
a y^n - K-r^DNA©-ft^4v:*^l'^Tf$fflL7t7*7'<^- 

s.?>*pcRs:js^^^6^i3^-r, hPM-ij7t#=L 

11 V Plit O H — ^< - V/* 3 y ^ n — K -r S D N A © © » . 

c D R 1 ^nr ^ -f -e - p k V - 1 : 5 0 ) . c 

D R 2 7' ^ -f -7 - p k V - 2 ( ie -t : 5 1 ) S: C 

D R 3 ^117*7 -f-7-pkv-3 : 5 2 ) ^-^^ 

L . -e I. T 8 M ^ ^ f 1 2 % y T y ;u T $ f y 

;b±Tffim.fc„ Hfftaock -5 k: LT P C RSS^^f /Co H 

- PCRSE^%lil ^/Mro©pky-3 7*7'f-7 - A 
P C R 4 7*7 ^ H— P C R ^> © 3 5 
0 bp© P C R ^1$.^^ 1 . 5 %jgi[l.'^.T ;^;* n 

BamHlS-O^Hi ndlll T?i-fkL. -?:LTCDR3;{)^^ 
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m^tltz D N A^'t'^t ^ 5 0. 0 bpgJr^t* D N AiE^ff^^® 
tzibiz p U C I 9 ^ ^ ^ — y ^ o — ^ y ^' L fz , lELl^ 
iin^'^t^y'yy^^ FDNA^M^L. /?-LT<:J:0PCR 
^ If M D N A i L T {J^M fc, II H P C R C 
*^^r^T2 5pmo 1 e ^ ^ -7 — P k V - 2 RV^ 

A p c R 4 ^mm i^tzo m^p c r ^b-/)- ^ co p cr^^^ 
^wmL^ "tLxyy-i-^-p k v - 1 t^^zmmp crk 
miz if ^ y 3 -( - 1 Lx mm L tz . mmtzLx. mmp 

C RKB:^-^(D P C R^^tJ^A P C R 1 7* v - i it 

HEP cRSJsEJi^^it^r^'f -e-iLT mm ctzo 

m^P C R Kli:^^- ^ CD 9 7 2 bp®PCR ^^%^ff IS 
B amH i:&?>'H i n d III (Z ^0 'M L . -ei^TDNAgS 
^IJi^^ Otzid^Z p UC 1 9tI-9-7*i^n— ^ y i^' L » CD R 
2 11*5 {.^ T F4M.'^.3i)nSli $ ti. $^{3 21il0PCRSJi& 

il)<SWX^-D /Co Il7^ P C R SiES.C>'S-t: P C RSfSJ3:feV^ 
T. pUCl g-^-^iJ' — Kl^n — ^yi^'^tL/cHSPCRS 

^ 0 p c R ^m'^/^mmD n a ^ LTfjgffl l fc. hap 

C R SiS C {r^ T 7* 7 -7 - P k V - 2 2>* A P C R 4 T 
& 7i„ HA P C RSE*- ^©P C R^J^^^mmL^^ L 
TAP C R 1 7* 7 -f t^izm-tP C RKJx^iZ^if 5 

^ -r-tLxmrni^fz. m±p cR^mij^hcDP cRmm^ 

^WMl^. B a m H I S. H i n d I r I ^ M -ft o . L 

T 5 0 0 bp D N A®f>T-^ D N AiZM^^ m (D fz if) P U C 1 . 

9 ir -^^ 7' D - j:- y i?-' L 3t o iS^U^^ L /c 5 M O n - y cr, 

1*1 2 M © i?' D - y »>IE L (r^ D N A le^ij $ W L T 1.^ y-c o ZO 
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n - pUC-RVl-PMlai^t"'So d ® IE JlI^IE 
M # : 5 5 id :^ 1- o 

Hfi t h p M - 1 L II V © ffe © - V 3 y ^ :i - 

K-rs D N A o^^ijicD to. mmm^y'^ -^- p v k - m 

1 (ie^ll#-^ : 5 3 ) ^-^^ L y-Co P C R SiS ti^Sfi^m? 
le® ji *3 T ab /Co H— P C R SjE;t3;^J(.^T. ^M^^7-7 
-fv-pkv-ml (Phe-7"l^Ty r-7 1) 
P C R' 4 7' -7 -7 - ^ If M D N A cb T © P U C - R V 1 - 
P M 1 a t^^Zitm LfZo H - P C R ^J5E*^ <?5 © P C R^^ 
«g5^»ML,. ^LTAPCRl7*^W-7-c^:StI m~ P C R 
S ;fe it S 7* ^ -f ^ — i L T ft ffl L 7t o 11 — P C R S J;S >6> 
t> © P C R^^^^mm B a m H I S:C>' H i n d III il 
^ ?i f t L . ^ L T D N A le ?!j ^ © to P U C 1 9 If 
7' n — ^ y ^' L o Z © ^ n — y ^ P . U C - R V 1 - P M 

^ -tj: to © b h -9- ^ h ;(7- g ^ ;u lij gj ( H C M V )- r 

+ /7PM - iin:#^©LC^v ^r?-K:r'SDNAg;rM- 

S. + / V P M - 1 © H Ci: V llJgJ^ n - V T ^ DN AWi 

^^.^n-rn. pin^iHis^i-eb hvcLiix^.!^ t- r- i 

1 ^ # M © CI > ) H C V - V L - K C A' 5: 0^' H C M V - V H 

- H C r 1 i3 ^ rf¥ A /c o 1^ H C M V ^il-s: ^ ^ - © j^lL! 

© /c to © I^IH ?5: te ®4 . M a e d a . Human A n r. 
ibodies and Hybridomas (193ii 



^ fz or ^ lEfc 
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2:124-134 ;C. A. Kettleborough 
Protein Engeneering (1991) 
4:773-783 Vi^^-^ tLT -S » W^'i^^ — ^tv S V 
2neo (P. J. Southern et al.,J. M 

0 1 . A p P 1 , Genet. ( 1 9 8 2 ) 1 : 3 2 7 -3 
4 1 ) i^S^^S^. LT^Jgt?' n 7' y y LlIXliHlI® 
l^u-<;u(D|5^CDfc3e)trti h-tJ-'f h^;?;'nT^7^;u;z, (HCM 
V) — iJ'— S.?>'xy/Ny-9-— (M. B 0 s ha r t 
Cell ( 1 9 8 5 ) 4 1:5 2 1 - 5 3 0 ) ^^Wt" » 

Lll^^-^-^iJ'-lit h K C HJ^ (T. H. Rabbit 
ts^). Car r. TOP. Microbiol. Immu 
nol. ( 1 984) 114 : 166-171 )^:3-Ft- 
-Syy ^ D N A^#^L. LTHt^'^^-<:i' iS'-ttb hr 
- 1 CflM (N. Takahashi^>. Cell (19. 8 
2) 29 : 6 7 1-679) ^□-K^Sd-"/i.DNA^# 
^■r-So 3 n ^> 0 H C M V ^^-<:i? — li^lgT' 25 ^ > 
Xa* © Hi ?LJ^ $S IS iJ' 7't:::fc^ \f ^ — iift ( t r a n s i e 
n t ) ^^SLO'^^JS^^OjtS^J^f^ffl-r-S C i^^Tt 

-tf-^V:-^(7)t^ }-xay ^ — ->g y^r^^— lor (HE F- 

1 S) 7'n^--^-^S>ti^-S^^^-g>^^M (y8J^0^ 1gr 

t h . .-K y 7* ^ K • 5^ — y • X n y y — 3 y • 7 T 
^iJ'-lar (HEF-la) tiS MS >5: if ® O 1 T ab 

u=t-^ xy/N y •9--0lE^®^li s V 4 0 MSBrn ^ 
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-i?--xy^Ny-9--CD-€-nt3Jt-<T^l 0 OfgT-fe^ (D. 
W. Kim^?> Gene (1990) 91:217-223 ; 
S. C>* T . U e t s u k i c^, . J . B i o 1 . C h e m . (1 
989) 264 : 5791-5798)o 2. SkbOHEF 

- 1 ar7'n^ -^ x y ^ iJ- - II Jg( « . I^itfe^® 5 ' 

\ . 5 kb © D N A . H — X ^ V y 0 3 3 
bPs H — y K n y 41 © 9 4 3 bp. RO^ ^ " x V y 0S?J} 

0. 5P:^©lObp;{)^f,;3c'S. 30^2. SkbOHindlll - 
E c 0 R I 8lf >T- ^ 7* 7 X ^ K p E F 3 2 1 - C A T ( D . W . 
Kimfj. Gene (199 0 ) 91:217-223;^: 
(>'T. Uetsuki^j. J. Biol. Chem. (19 
89) 2 64 : 579 1-5798) ;^>-^tOOii3L. -€-LT 
pdKCR-<i?r^ — (M. Tsuchiya^j. Embo 

J. (1987) 6:6 1 1-616). K. O' Kara 
h ^ Pr.oc. Natl. Acad. Sci. USA Vb 

1. 7 8, No. 3, 1527-1531. (1981). 
(R. Fukunaga^. Proc. Nat 1. Acad. 

Sci.USA Val. 81.5086-5 090 
(1 9 8 4 ))i;:i?n-^yi?'LT. SV4 0HiIfij7*P^-^ 

xy/Ny-9- — ^^W1''S^3 0 Ofap©H i ndlll - E 

c 0 R I ®rM-^g§^;iT P T E F - 1 $#/c, 

P T E F; - 1 $ E c 0 R I T'Vi^b L . K 1 e n 0 w ** ' j y 
^ — -fe" T 7 ^ -'U — -f y L . ^ LX H i n d 11 1 V y — t3 jl 
i^LfCo ^^1:^3. d 0{gt$ $ P T E F - 1 ^ - D N A 
*-^>*^l. 6 kb ©Hindi! I - SmalgffM-^^^ttJLfc, 
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HCMV-12h-grl^EcoRI ck *3 SPi^m -fb L . 
Kl enow**';^^ — -f i^L. -g-LTi 

Sm^^-S d ifClcfc «3 . ^SUM 5 C;fc-V^TitUJ L/C H C M V 

- 1 2 h - g r 1 ^) 7* 7 X ^ K H C M V - 1 2 h - g r 1 

( AE 2 ) ^WmLfZo 

7'7X$KHCMV-12h-grl (AE2)^Eco 
R I 1? ?i L . K 1 e n 0 w *• y ^ 7 — -fe* T 7 ^ — ^ ^ X 
^LTH i n d lll umitl^fz. t h r - 1 C^I^^iz- K 
t-'S D N Ai2^!l^#^-r 7 kb0 8Jf>T-^^ H E F - 1 ar7' 

u=E — :$^ X y /N y-y- — S H«rt20 1 . 6 kb Hi 

n d III - S m a I m)iri^m^C-rE EF-12h-grl 
^%fZo Z (D ^ (D K E F - 1 a y' u^ — ^ — • JL y 
^^y^-$%m\rt. 5' -$Mm^m-r^ 3 B Ohp0DN A^U 
§^ pTEF-l^O-^Ht^^'C^'ofZo Hindlll - 
B a mH iSf i LX^^^T^ Z <D H vlMlt . fiil 0 H 11 
V lIJi i f c: T' t s , 

S^^b h HII Vfl^^n - KfS D N A^^^-r S H i 
ndlll - BamHIDNAff>t^pUC-RVh-PMl 
a. p U C - R V h - P M 1 b . p U C - R V h - P M 1 c . 
pUC-RVh-PMld. pUC-RVh-PMleS.?>' 

puc-RVh-PMif immm i ) -^-^m^^i^^ -^l 

Th9I2©7*7 K HEF-12h-grl©HindIII 

- B a m H I Sj5©J::#A UT. tL ^ tl^^ ^ - R V h 
-PMla. RVh-PMlb.RVh-PMlc, RVh 
-PMld. R V h - P M 1 e . S:Z>'R V h - P M 1 f 
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fa o '^^rJ'-RVh-PMla. RVh-PMlb. R 

Vh-PMl c,.RVh-PMl e. S.(>'RVh-PMl 

mx:flZ HEF-PMh-gr tL-?^nSli^ t h P M 

- 1 JJi#;HtI VflJi/N'-i; 3 y r a J , rbj. rcj. 

L|I^^'<i:7i5^-HEF-12 k-g k^jtiJlf^fcfe. 

HEP - 1 arrn^-^ xy/Ny 1^ - $1 ^ # ^ -S 

3. OkbOPvu I-H i ndlll ®r>T:^HEF-12 h- 
grl^>tD^ajL. LTHife^iJ 5 t3*?^r^T^^^ L H C M 
V-LlI^^^-^i^iJ'-HCMV - 12 k-g k36^e>0^7. 
7kb©PvuI-HindIII 8ff>T-t-^*^LTHEF-12 
k-gk^#y-Co HII i^^iJ'-HEF-l 2 h-g r 1 

0^-^ii5lliJ3. Hindlll - BamHI®f>T-il-T#i£ 
■r-SHEF - 1 2 k-g kiti©LllV$IJ^^:3-K--r>SDN 

tt^-C^ ts.^^ y' =f 7.^ K H E F - P M h - g r 1 « . 
H E F - 1 2 h-g r 1 ( H 8 ) © E F 1 a V u =i — ^ — %% 
m (Pvu I -H i ndlll 8ff)t) ie:ci;^HCMV-pmh 
-g rl®HCHV7"n^ — ^ —vIWL (Pvu I-Hi nd 
III mn) ^a§^;i ^ C: i Kick «9 itIS ^ ©-^ 

Stf ^ t hLllVfIM^:3-K^SDNA^#Wt-'SH i 
ndlll - BamHIDNASfM-^pUC-RVl-PMl 

P U C - R V 1 - P M 1 b ( HJiiM 7 ) ;()^ ^ to tii L . 
-g-LxTHEF-1 2k-gk©H i ndlll -BamH Igp 
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itLiZl^XL. -^tL-rtl^^'^iJ' iS^-R V 1 - P M 1 a RV^ R 
Vl-PMl b^#jto ^ ^ - R Y I - P M 1 a JSi.Z^ 

R V 1 -v^M lb. ^ZJ> (Z E E F - P Mk - gkli-etl-TtL 
UmJS. ^ V L^l| V^IM r a J fbj . MCKJ3-r<7XPM 

-1 Ltl V|I*5^:3 - K-r-5 D N A^^-r -So 5"^*?^ 7*7 
X^FHEF-PMk - gkli. HEF-12k-gk (H 
9 ) 0 E F 1 or 7" n ^ — — (Pvul-Hindlll 
gIfK-) J- cfc ^ H C MV-pmka-gkOHCMV7*n%- 
^ -vim (Pvul-Hindlll if^t) 
^ a # -5 C i cfc ^9 -ftlSl- ^ 0 "2: o 

( d h f r ) it^fe^^ffi(.^^-^^^-g)^-^^ 1 Q^rMiT 
1 1 ) ' 

s V 4 0Htr?J7*n^-^-;&Mf,xy/NyiJ--ie^!l^^i-r 

-S^^cfe. 7*^X$KpSV2-dhfr (S. Sub ram 
ani^)vMol. Cell. Biol. (1981)1: 
854-8 64) (ATCC33694) ^SphlSL?>'P 
V u II T r^' -fb L . K 1 en o w ** V ^ 7 — -fe' T 7 ^ yi^ - -f :/ 

e Bii^ P. SV2-d h f ^-AE$^#}^c 
(HI 0) o HCMV7*n^-^ — . HlIVflM^zi-Ft- 
SDNASiCKt h r-1 C?IM^3-K-r5DNA^#W^ 
5^3. TkbOEcoRI gffn-^^ E c 0 R I trj; ^gP^J^'M 
-fl:tlck'9HCMV-PMh-g r 1 e>*>-^*}£BL./i. C:cD8lf 
it^. Ec oR I-?i^bpSV2-dh f r-AEtwjl^L. 
TDHFR-AE-PMh-gr l^fifc. 
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HEF - 1 ay'o ^-^ xy/N y Hil^ 

m-<t^ ^ -izm^^-zmiuco^ ^ -^wmLfz (mi 

mo Z t) ^ E C UV - I 2 h - g T 1 IZ^^t 3 . 7 
kb®Ec oR Iglrji^^ Ec oR I-?f-{k.pSV2-dh f 
r - AE t mi^M LTDHFR-AE-1 2 h-gr l^^#/c« 
DHFE-AE-1 2 h-g r 1^06. h f rie?!iir^< B 
a m H I See^. B a m H I id cJ; U^mit. K 1 enow 
y ^ ^ - -fe- id ci; S -7 ^ - y S. C>* S Bi® M id J; ^9 L 
/Co dhfr cDNA^#Wr§i^4kb©PvuI-Ba 
m H rgJr^ ^ C ® $tL/cDHFR-AE-l 2 h-g r 
1 :^)- ^ ^ tB LT^JS^J 1 2 id*?^^ TitSJ L R V h 

^PMl f-4;6^5)Oj^j3kb0Pvu I-BamHI Wr)n id 
Si^ L^T D HFR-AE-RVh-PMl f^f#/Co 

1 m^*:©lJitOfc feidfj^ffl-r ^ 3 i;6<T'§ So 

mm^^ h PM - lijt#^®LlIS.O'HlI^^ii-r'S^HE 
F - 1 -^^ ^ _^_C_0_S_i5B§ id |5lll#J^ SIS ^ ( c 0 - t r 
a ns f e c t) Lfz. M^MM l^X ^ / ,y P M - 1 tK^ 
0 L mRV^ H ll^^^t" S #HEF-lor^i?^ - ^ C O S 
$aBSidj5lH#^®|nML3t« 3 H^. i^SIS^$tl/c_C_O_S$0 
BS;5>b0^ife^^J6. -^LTEL I SAidcfc*} (1 ) ±-?&4' 
id#:S-r S t h I g Gfit^^sOSid-SJl^T. S-O' ( 2 ) 1 L - 
6 R idig-^-r 5 © I g G ©tg;^ido(.^T:S-ffi' L fz . '<kiz^ 
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Ml^'^yy' hlZ^ ELISACJ;'}. bh. IL-6R 

<D—^ ( R V 1 - P M 1 a X « RVl-PMlb)S:0f4^^ 
7 P M - 1 ini^*^ Hll^^^:r 5 - (HCMV-PMh 

-ST 1 ) {^.i; ^ c o s mm^^n^M'M.^^'t ^ z t^z^^ . 

:gft^b h P M - 1 Jn;#^ L II V$IJi© 2 g^O^>c-i7 3 y© 
fFffi^^Tofc, + ^ 7 P M - 1 JjT:#: L H 

II ^^^^-S^'^^^- (HCMV-PMk a - g kS.(>'H 
CMV-PMh-grl)J-^^ MHtJ^SInmLfCo 
g) C O S ^g§Jb'?t€ffl^r^ - tt. b h I L - 6 R -^O 

® i^^yra J ;&<+y^PM-lin:#;LlIi|5[^-C$>§ 
Cli^^Ljto L:6^L.JS:*>^>. S^^bhPM-l^^^LlI 
(D^^-i^ 3 y r b J t h I L - 6 R -^®^-^ti^llSe^i- 
«^ fco CltL^ ©ISII^iJ^'&v F R 3 4i0{5:g .7 1 o 
7ai^7^T7^>^ CCAMP.AHTH-1 H0/c«)K:{^ti&$ 
tLfc b h R E I ^IZ^^t ^ ) J^^^^ni^V (5c^b hRE 

sff^bhPM - 1 m^Emy vM^om^ CD y^-iy. a 
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nff^b h PM - 1 mi¥Hm0^mt ^ e mmc[>^^ 9 - 

Ol-^CRVh-PMla. RVh-PMlb. RVh-P 

M 1 c , R V h - P M 1 d . R V h - P M 1 e X It R V h - 

P M 1 f .) SL^^'S^i^ t h P M - 1 L llOys--^/ H y 

f"aj $^^-r-S'<i5'iJ'-(RVl-PMl a) VL ^ C O 

A*fflBS^l5lB#?^®l^^-r ^ Z. illJL^lO. Sti^t h PM - 1 

I. 

+ ^ ^ P M - 1 JJi L II n H 11$ ^.ij -r # ^ - ( K 
EF-PMk-gkS:?>*HEF-PMh-gr 1) ^-^^ -^T. 

-r - ^ - *<^-riC:^tI^tLii\ thIL-6R-»©|g-^ic: 
o(,^T©M^J::*^^^T. Sfl^ b h p m - l l IIO/n"- 
i^' 3 y r a J S-O^'sm^ fc^ h P M - 1 J/L#: H II ® - 3 y 
'■fjJi. + ^^PM-lijfi#:LC^S.2>*H^<i:l5l^-^$)-:,fc<. 

Tj^^m^ t ^ P M - 1 j5i:#:$_CO_S_^BgJbYt;0- ^>^^-5- L T 
rnx-fyA^^l^Ttf^Ljt. C O S M H§ 

©^ife^l 0 0 kd;^7y f-pJ-^PB^xiji^a (Ami c o n) 
^ ffl T iii li L ^'■c, -iiiM L *g ife ^ r a ^ ^ y A T D - 
(AffiGel Protein A MAPSII+vh. 
B i 0 R a d ) ^ffl tr^Tff ^ L /Co $ ixiz 

i^ife^. 5 -y K u i. 0 ^ ® ^ i:: cfc ¥^^1:.$ nrc 

5 ^ .y K ^) t> J. (D^^mmWi-^'lk^ ^ L T i*: 5 y 
K y 'i? jU © ?t £ii II ai ?S T 7t ttJ ^/Co -eLT-^-fr^^nn 
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y-feyhl^ — — (Centricon lO. Amico 

n ) ^mi^^xmiiim^&mmL. mmmmm'^ p b s izmmi^ 

3 y r a J tW^)&^ h HII vfl^©/N--->' 3 y r a J 
rbj. rcj, Tdj. ^ e J Xit ^ f J ti}^ ^J^^n^ 

hPM-iirt#:0 $ n -9- y 7* 33-^ ^ -p . 
r a J /N' — 3 y + H II CD r f J yx- — 3 y 
i^S^CDS^^ t h P M - 1 ini^cT' o /co d ® t> © li. + 
^ 7PM - lJn:#:cbl5l:mJ3t h I L-6 R iZf^^T ^ (Ml 

hiL-6*>thiL-6 Rizm^-r ^o^m^T ^ (n i 

4 ) „ 

> p M - 1 L MRv^ a m CD y vim i^^^i^^ - 

5 4 5 5) O V -^'-le^lj^n - K-r D N Aie^OF^CD 
>f y h n y $^^-r fcfe. VflM^ n - F-r ^ c D N A$ 
P CRr^-f-^ — ^ffl<'^Ti:i?n-^yi5'*L;''c. LlISic^'H 
mo^^-<^ iS? — RVl-PMla S:2>* R V h - P M 1 f ^ 
C O S MBat^MBfj^g^mLyCo 4 SB^ThI^. ^RNA^II 
IgLCChirgwin^). Biochemistry (i 
979) 1 8: 5294-5299). -eLT-^^x V 
pli^ ® P C R — n j:^ y i?' Ir^ T IB li ck -5 (rZ LT — :^ 
c D N A-^^O/c Si) tc: 5;^g0il:RNA^ffl«r^jto 3 S^® 
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P C R 7*7 v-$i5it ^ LX^J^LfZo LEV - P 1 

(mm^^ : 6 0 ) s.?>'H E V - p 1 : 5 a ) 

iixr^-f X K^h-ieMRO'B a mH I gpe^^WLv ^ L 

HEV-P2 (la^lj^-^: 5 9) liH i ndlll ^iS-RV^ 
A T G K y © Hd © K o z a k 3 y -fe y-y- 7. ie?!l ^ -a-^ 

L . ^ L T L mRz^ E m CD y mm (D tz it) 0 w^yj y 7 -< 1 

l.X\t^l.fz. 1 0 0 1 -fo© P C R 2 0 mM T 

ris-HCl (pH8. 8). 10 mM KCl. 10 mM 
(NH4)2S04. 2mM MgS04, 0. I % Tri 
ton X-100, 0. l^g©BSA, 250//M d 
NTP. 2. 5u©Vent DNA**y^^--fe*(Bio. 
Labs. U. K. ). 5 0 % © — * c D N A-^fi5cS:EE%3£ 
ZJf^lZ I OOP mo 1 ero©li:^7'7'<-7-S. c>' 7' ^ 

V L,7t o :§-PCR^a.-7'^i5 0 p I ©t)2:rfii!Si.^s 

LT 9 4 -C twT 1 . 5^rHl©«?JJ®^14® 9 
1 :9-rHl> 5 0 'C tCT 1 ^rHTS:?>* 7 2 'C ^^1 T 1 ^falO-y- :^ 

SJS ^ 3 0 EI ^T . ^Lxdiizi 2 'c i^: r 1 o y 4^ ^ 

h L Tto L 11 V mM^^=^:r 4 0 8 bp© P C R ^^Jfej 
S.C>' H II V fIM^#W:r S 4 4 4 bp© P C R 2 . 

0 i3 n ^^TfS^ L T B a m H 

1 S: C>* H i n d 1 1 1 ^ ^ m L . ^ L T p U C 1 9 ^ 
-tc:-b-7'^n-^yi?'L.^tl-rtLp UC-RV 1 - PM 1 
a - 3 pUC-RVh-PMl f-3^^#/c, 
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mm^ b h p M - 1 l iis:c>'h-ii(o viij^® d n ais 

#Wr-S C 35 (ie?!l#-^ : 5 4 & th' 5 5^ 

M$tL:5:^^ (mRNACDl?}! 0%) HllVfl^F^OCtL 
^ OgPStti^MJ^-rfSM $ (mRNA©^9 0%) » 3 

-f y t h P M - 1 in:#i0^g^>< 

h Lfc. V 11 Jgj 0 M# tS: X r 7 -f '> y i^' ^ HI 
igr^^cJi). xr^-fX - K:h-gP©^PCR}*i::cfc^^.* 
LZ-Co HII V$Iij{iro^^T. ^:^r7 ^^-NEW-SPl 

( : 6 1) s. o' H?:5r r 7 ^ - N E w - s p 2 ( ie 

6 2)^ L « d © 7* 7 -7 - D N A SS^lj T G 
G G T G A G A ^ D N A iS^lJ T G G G T T C G C 
m^^. PCRSJ5SO^#{ic DNAOi7a-^yi5'*tc-:?(r^ 

Tifrtfi Lfcil 0 Tab -3 fzt<. mm d n a « 5 0 ng® p u c - 

RVh-PMl f-3T'fe^. -eLT 7-7^-7 - ttHEV- 
P2i:NEW-SP2. XtiHEF-P liNEW-SP. 1 

2 <S© P C R^Bt^^(D P C R^m^^ 2 %{SimiMr:ffo 

<D P C R KlB^RV^ 5 ^ ^ -y h O V en t D N A ** V ^ ^ 
9 4 -c t;:T Z^m. 5 0 -C tIT 2 ^TiiRV^ 7 2 'C t:: T 
5 rJ^fBl-f ^— h L.T<:^:JC 1 0 0 P m 0 1 e -f -z^ 

©HEV-P l7*5'<-=5'— Sitlh'HEV-P 2 7*-7'f-7 — ^Sn 
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^tz. PCRa^i-7'$3 0 u 1 OU^X-m.^^. ^LT9 4 
*C {CT 1 ^TaTv 5 0 t JdT 1 r^falS-O' 7 2 'C T 1 ^^ThI® 2 
5 ^ Ji^O P C R iZi)-if^ ^ L T 7 2 'C T 1 0 :^ TbI 

mm^Lx. mmm^ v pm - i gi#:Liiv ^i^^^ © :^ r 

7 -fx - K :h-pl^^ PCRr^^v-REI-SPl (IS 
^IJ#-^ : 6 3 ) RZJ^ RE I - S P 2 (ge2?!l## : 6 4) ^ffl 
t^^TmS^/c, ^7* ^ -f ^ - D N Agg^lJ C A G GTA 
AGG^DNAie^ijCAG GAA AGGj::^;ii,oMP 
C R^^ifej. -TtS^p^ L II V V\T 0 4 0 8 bp© D N 

Am)iRV^ Em^^ vim^^Z-^l^X 0 A a 4bp©DNA8)Tn-$2. 
0 %^i6.«^.T n-xy;i/^ffll^T^|gL. Hi ndlll S. 
Ch' B a m H I IZ^^om^tL. L T 12 ^ © p U C 1 
9i^-9-7*^ci— ^Vi^'LTpUC-RV 1-PMl a-4S. 
Z>'pUC-RVh-RMlf-4$^#}^Co 

RVh-PMlf0HindIII -BamHIglf^t^. P 
UC-RVh-PMl f-4©H i ndlll -BamH Ifl 

mtm^m?i^:itizj^i)^ RVh-PMi f-4^f#/co 

;t/N'-i7 3 >- r a J ©@e?fl$@2?IJ#-i- 5 1 iZyRL. m^J&^ 
h P M - 1 H 11 V $%m(D^ y V u y t^m^^Hfz A-v 

3 y r f J 0ie^!l^iB^Fj#-t 5 6 tr^-T, 

HaS^J 1 3 . b h A U K 1 2 - 2 0 L fg V $Mm 

t fAUKl 2-2 Om#^LlIV$Ii|!i^z?-K-r^ 
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iivMM^ri - K-rsite^tt. mmmmu i n d m s.?>' 

B amH iSPju^ffllr^Tp UC 1 9 ^ — IZW-^iLI^ nr 
^ o 8 M (D F C R y 7 — (A — H) Ill© 
P C R C =fc «9 . V tl $ n - K -r it fe^ ^ 4 © 0:^ J3 
^tTit$i$-fr^o y'^^-^-ARV^Elt. p U C 1 9 ^ 

it. ^n^enw^mt^ c d r tiJi?©jtfe?S2^iJ^wt-^ 4 0 

— 6 Obp©r^'f v--^$>-So r^-f-^ — E. FS.C>'Gti. 
-?-tl'rtL7'^-f-=r— B, CS.O^'D©5' Ml 5'-'2 Obp©D 
N AK^lJi:tSM&$#':?o 4M©miPCRii. -etl-mr 

CR^^J^A-EliFR l^n-K.L. B-F«CDR 1 t 

¥ R 2 - Y -r ^ o A - ^m^<^ ^ ' mtB-F m¥r © 5 ' 
Mii.i 5 ~ 2 0 bp©taif a^^-c)©T'. d n^m)n^ 
^^•r ^ z t^<-^mt^^ o mm^^. B-psifitii. cdr 

2 S.t>'F R 3 - Kf-S C - G8/r>T-i *>^BMa^3#-:>o ^ 
LT. C - G8Jf>T-li^ ^ CDR3iFR4^ii-F'3-^ 
D - HBffr i ^)ffllift^^-:?o Z'd ZHh 4 S©glf>^ti. 
a^^©ffiMi4i-cfc^ ili^:6^Rrtg^:?5:«o P C RKBm^i^T 

B.^lmA.^'m^^'O . iEU< 4 o©g|fit*^ilM l> ©*<. 
c:0S20PCRJrJ; o Tififi L T < -S o d L T ^# tl 
||2©PCR^^%tt. 3 -P©^li$ tlfc C D R H 
i n d III B a m H I ©Mit;^. pUC19-c^i?-J3 
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•9- 7* i7 D - j:- y i?' -S „ 
$ ^ Jcia^ce^ j;: li^ i L TS^^ t h P M - i fji#: L 

H V flii /N- - 3 y Taj ^ n — K f ^ D N A 7* 7 5 K 
P U C 1 9 ^ A $ ^ T -5 7' ^ ^ K P U C - R V 1 - P 
M 1 a - 4 ^ffl Ir^/co 

Hil IS 7* 7 -f -7 - A ~ H « © IE M ^ W T ^ o 

A. REVERSE 83 E. 1220 -Llb 66 

B. 1220 -Ll 65 F. 1220 -L2b 68 

C. 1220 -L2 67 G. 1220 -L3b 70 

D. 1220 -L3 69 H. UNIVERSAL 82 

C D R ^filffl ©^;5-7- 7 -f -7 - 1 2 2 0 - L 1 . 12 20 
-L llkTJ \ 2 2 0 - L St^l'Pt.^Ttt. 8M^#$#t.M2 
% y T y 71. T ^ K ^' ^ M i.^ T »M ^iigffl L o 

1 0 0 ^ lf"-:?OPCRSJ&^g?«2 OmM Tr i s - HC 
1 (pH 8 . 8 ) , 1 0 mM K C 1 . 1 0 mM (N H 4) e S 0 4. 
2mM MgS04. 0. 1% Triton X-100. 

0. l//gCDBSA, 250;t/m dNTP. 5u©Veri 
t D N A y y ^ — -if ( B i 0 L a b s . U . K . ) . 5 
0 ng0 pUC-RV 1 - PMl a-4 DIMA. T # 1 
0 0 P m 0 1 e s ©Hfi:^J^!>'^:^7'v ^ -7-^#WLrc„ ^- 
P C R ^ i - 7' « 5 0 1 ©lz;yfil?a(.n ^ L T 9 4 -C C T 

1. 5 ^^rHloa^j]®^1^ 9 4 'c i;:T 1 ^^ThT. 5 0 "c :i 

■z \ ^m^m 2 -c T 1 ThI 0 s j£ $ 3 o -y- -< > ;b vf . 

L T ^ t;: 7 2 t tc: T 1 0 ^ FhI y 4- ^ ^ - h L ;t o 



ff t:: ^ ^ 
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252 bp(A-E). 96bp(B-F). 13, Obp(C- 
G) 1 2 3 bp (D-H) 0^ P C R ^^ifel^ 2 . 0%(D 

i&MM.r ^ — ^ ( F M C . Bio. P r o d u c t s , U 
SA) '^r;^^M(.^TftiSL:to t tSit> ^ #DNAglf^^# 
-S T;^'n-xM-^tI^^^ -^.J^T 6 5 'C 13 T 5 H^T^mB 
^Lib. LX ZntmmmC[) 2mn EDTA:^C>'2 0 OmM 
N a C 1 ^^^-r -5 2 0 mM Tris-HCl ( pH 7 . 5) 

affiles ^ D N A»f>T-^ X 7 -;i-tfc?^K: cJ; *9 miR 
-eLTlmM E D T A^#Wr ^ 1 0 mM Tris-HCI 
(pH7 . 5 ) izmML. LT P C RaSi^SJE^^J^^Tffiffl 

'AiZ. 0 . 2 g CD^m 1 © P C R^J^^RV^ 5 =i-^v V 

©Vent DNA**U/7--{f$#W-r'S9 8 ^ 1®PC 

RS0?S^ 9 4 -c t;:T 2 t^faT. 5 0 -C t^T 2 ^Fb1S.(:>' 7 2 -c 

J3 T 5 3>Fh1 y ^ a. - h L . m^s:£5 $ ?f » ^ L T l:^^. 

il.^lOOpmo 1 e©A (REVERSE) SlO^'H (U 
N.I V E R S A L ) y'v^ -7 —=^m:^XKBW.^ 10 0^1 
i Ltzm. Z 5 0^/1 £D|£?fi-e^^^^lr^. 9 4 'C iZ 

X 1 :8-rHl^ 5 0 -c t;: T 1 tS-fHlS. 7 2 -c iZ X 1 r^ral © SJS^ 
3 0 if ^I'^f ^ -e L T ^ 7 2 -C T 1 0 ^fal ^ + ^ 

vt7;z.^y ^n— :^;^i^;#:AUK 1 2 -2 0©LlI©CD 

R i}<^m^ ntz L my vim^ =i ~ k-t § d n a^^w^s 5 

5 8bp©^2 P C R<D^J^^^ 2 . 0 * T n - y 



89 

^ mitm. puc 1 9 ^ -iz-^y ^ ^ -^y 'i'' i^m 

IE ^11 is pUC-RVl -1 2 2 0 a^^#Jt, ^#^,tL 

2-2 0fiT;^^LIIV$Ii^^#W^§HindIII - BamH 
1 DNAglT>r$-bi2rv>^§ KpUC-RVl -1 2 2 O a 
ii^hm^O d^l^s L II ^^'^ J? ^ - H E F - 1 2 a: - g a: © H 

1 n d III - B a m H I gpfiiillf A W^J^ ^ h A U K 1 

2 - 2 0m#^LIlvm^vN-i7 3 ^-a 0^^-<i7^-T'$>^ 

R V L - 1 2 2 0 a ^ # o 

glife^J 1 4 . S^MSc b h a U K 1 2 - 2 0 L IICD^^ 

COS^ga-gCD— iit^ (t r a n s i e n t) 
g;^^t FAUK 12-2 Om^^LH^^^t-^-^ri'^-, 
R V L - 1 2 2 0 a S. + p< 7 12-2 0 Si #^ H II ^ ^ ^ f 
§ ^ ^ ^ - ^ H E F - i 2 h - g r 1 ( HJS^J 5 ) IZ ^ ^0 C 
osifflBS^Iimt^SIE^-r^c: i tc: J; ^ . MmWL ^ h A U K 

1 2-2 0^#: L 11 A - i>* 3 V ^ a j CD I? ffi ^ :^c, f 
^■5. CO S^fg^l X 1 0'' M//mUC«-SJ;-5t3p, h 0 s 
phate-buffered saline (PBS)JI 
«JvSL. 3 ©^BSr-?5S?S 0 . SmlJCDNA {^7' v 7. % Y 'Z 
ot^T 1 0 A g ) ^.tin;i7to Gene Pulsar^E 

( B i 0 R a d ) ^ffl tr'' 1 . 9 0 0 /i- h ( V ) ^ 2 5 "7 -f 
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Vi-7 r 7 v K (^F) ©^M^fitilT A/i^;^ ^H-7Ltz. 
m'&iZ-Z 1 0 ^W\<DmW.MMCD^^ X ri^ ^ h n .-i? I/ - 3 

yLfci^BS^. 1 0 %(D t7 i^mi^itm (. T - ^' ^ V y^^) 

^ DMEM^ife(GIBCO) BOml^^in^i^vip 7 
2 If FhI® y 4^ ^ — 3 ^S±Vt^^26 V at/C^^'' 

mm^.^^mf^^ (el i sa) eid^ ^t:! h ^aitrii^cD^g 
h ^ y^y^^ h ^tifzc o simm<Di^m±m=^ E l i s 

.v,^...,'. igG (Whole molecule) (Sigma) 

J: 5 n - h L^Co y n y i7 Ly-c^. C O S iB!§/^)^ ^) ©^#± 

-7-^_ 0^ y ^ ^ ^- 3 yRlO^mi^cr)^:. 7 'i * 
^ ^ y ■fe'-Ji'^-^' 4-'in:- h I g G ( r S i 

gma) ^MTLfZo ^ y ^ zu^-'y yRD^^?^®^. 
^S'^^Sn:ifCo $ ^3 ^ y + ^ ^ - 3 y Lfc^. SIE^ 
^^iL-e 4 0 5 nmtr^MtSl&3fe]^^i!l^ L'^'-Co L 
TfflSthIgG(Sigma)$ffl<^^fCo 

f E L I S A ) 

h^yx^ii^' h$n3tC0S$a!S*- ^» 0ii'?t^ EL I S. 
KVL^^ M^LT. ^0$tL7t t hligi#:*^J^II I L - 6 R 
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ru-h^MTl 8 -r y ^ ^ -i- 1 ) 

■^zi-VLtz. 1% B S AT7'n ^ Ljfe^. nj^ti^m^ 
;ithIL-6R R Z ^ ^ ) U - V IZlMT^fz, 

-t h I E G ^ ^ JDvizM^fzo y + i-^ — v'a.yS.o^'xJfe 

IE $ if ih L . -5- L T 4 0 5 n m ^Mt 5 ^ M ^ L . 
C CD^m^U 1 1 l>Z.^to mmi^ thAUK12-20fji 
L II /X- — g y Taj i + ^ 5 1 2 - 2 0 Jn] H 11 CD ^ 

-^■frticfc -5 t hfSin;#:ii. +^ 7 1 2 - 2 Qm^tnmK^ 
4 0 5 nmt::*? It s ^3fe^*^^^t: -9- yy'J^^i>zi 

L - 6 R izM-r ^m^^^^^tiT ^ z t ntz. ^ 

tz. d ©M^ii. t hAUK 1 2-2 OJjL#:LlI©/< 

-v^gy faj ^^^y^AUKi 2-2 0 m^^hm tmm^z 

HSfeM 1 5 . b h •9- 7^ ^' r I ( H s G I ) J y -fe y-^- 
:^§5j?rJ^ffl^.^ycS^^b h l 2 - 2 0 tn:#: H llitfc^ tZ> 

usiiJfj 1 sx'^L fzijmtmmiz lt. AUK12-20 

fn: ^ H II V tf M 0 c D R ^ t b 1J- 7* i?' ;i/ -7* I 032 y-fey-y- 

;i.ie?!l^ F R t LXmt ?>nmm^ h V„ a 4 2 5 ( K e t 
t 1 eboroughe)\ Prote in Engine e 
ring.X. 773-7 83. I 9 9 1) iZ^ULfz^ 
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■r. t h Vh a 4 2 5 (±l2:^gj?4'> F ,i g 3 ) 

- r -r H i n d III - B a m H I D N A8lfit ^7*7 X ^ 
K H C M V - R VHa- 4 2 5 - r 1 ^ W 0 Hi L> p U C 1 
9^^^_®H i n dlll - B amH IgPfSt'-th7*i7n — j::. 

p U C - R V„ - A 2 5 a ^%fZo C^^if^D N 
AiLT^fflLfCo PCRt^ffll^^Sfflor^-f-^- (Al 
~ H 1 ) Lfzo r7'f-7-1220-Hltt. CDR 

1 (DW^mRV^ Thr-28:i>-«2)Ser-28 CD^M^^^-^ 
S^tdT-'-r-f 7"5'fv-l 2 2 0-H3liCDR3O 

S e r-9 At-ch A r g - 9 A ^(DrnW^mmT ^ 

mizr^^' y vfc. A ■7— I 2 2 0 - h 1 . 1 2 2 0 - 

H2S.(>' 1 2 2 0-H3tts -?-ti-?-'n8Mj^#$^trl 2% 
-f-^ — 05^i;?I/;f5=- K iSM CD M ^ 2b 5 . 







15:5^ 7*7 ^ V- 






Al. REVERSE 


83 


El. 1220-Hlb 


73 




Bl. 1220-Hl 


72 


Fl. 1220-H2b 


75 




CI. 1220-H2 


74 


Gl. 1220-H3b 


77 




Dl. 1220-H3 


76 


HI. UNIVERSAL 


82 




P C R 0: 


liMD N A i L T P U C - R 


V„ - 4 


2 



5a^f5^ML. HII C D R^«IM7*7 ■^J'-- i LT_hieo l> 

AliEl. BliFl. CliGl. S.C>'DliHl 0 7' 
^ -f OvTH 1 P C R SlS^?f l^v^ n^tl 1 8 6 

bp ( A 1 - E 1 ) . 7 5 bp ( B 1 - F 1 ) . 1 7 3 bp ( C 1 
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- G 1 ) RV^ 1 0 5 bp ( D 1 - H 1 ) CD#|| 1 P C R 

^ 2 . 0 %<D f&mj^. T D - ;^ y ;u c T If ^ C . i^: OH 2 P 

c RmMKB^z^^i^rmm Lfzo mmm i a izx^Ltz^i^ 

i&O. 2>£/g©_hlHSlPCR^^Jg3$fflV^T||2 
PGR (PGR m^KB^^t: )=&n^'.-=r^:;i.A\JK12 

- 2 0 © H il V C D R $ tl k h H II V IIM 

^#wr 5 4 9 5 bp© p c R^j^ti^fi. zn^ 2 . 0 %{& 

m.^.r a - y ju =^ m -Zm^ L fz . L T B a m H IS: 
a' H i n d 1 1 1 t:: ^9 M fb^. ^# ^> tl B a m H I - H i n 
dlll 8)f>T-^pUC19-^^^-tr-9-7'i?n-j:.yi?'L. 
SieM^5ilSL.T. p UG-RV„ - 1 2 2 0 a* # , 
i C ^T?. mmm. thAUK12-2 0 HII V 

h p M - 1 tKi^(Di'^m,mtzmmtfi tzm'^tsi^.r ^ a v 

=fc^^M$-{lr3to ^M^^r^-f^-iLT. SO I - SP 
1 (iE^iJ#-t 9 7 ) R-a- S G I - S P 2 9 8)^ 

; L » C: O 7* -7 -f V - , D N A le^fl A A G G T G 
AGG^DNAie^IjAAA GTC AGCJC:^;i^o PC 
RSEO^f^^tt. HtHfi^^iMli^lf 1.^. IfMDNAliS 0 
ng©pUC-RV„ - 1 2 2 0 aT$)i9. -?-LT7°^'<-7- 

S G I - S P 1 i U N. I V E R S A L ( ieM#-i- 8 2). 
S;^ciiSGI-SP2iREVERSE( le^lJU-t 8 3)© 
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-y^YJu^m^^xmmL. lt p c RmrnKj^^f^z^i^-^-zm 

ffi L^c, # 0 . 2 (I g com 1 P C R^l&^RV^ 5 u 0 V e n 

t D N A y 7 — S 9 8 1 0 P C R ^JiS?^ 

$9 4 -C {3 T 2 ^^ThI. 5 0 -C Jo T 2 2 'C T 5 
r53-M^ y + ^ -s- F L. iSiSSJiS ^ o /t » L T 1 0 0 

pmo 1 e-r-^OUNIVERSALS.2>'REVERSE7' 
7 ^ -^-^M;!. 5 0^1 OUrtfiT'*?:^^ J^c^s 9 4 'C lZt 
1 ^j^-ThT. 5 0 -C T 1 :^rHT ^ L T 7 2 'C T 1 ^ThI © H 2 P 
C R ^ 3 0 -9- ^ Ji^Vf^^^ ^ l^-Zd^lZ 1 2 XIZ-C I Q ^f^^ 
y ^ ^-< — V l^fzo W>2 F CR-^nhHfz 4. 9 5bp©DNA 
®f)t^2. 0 %^ii.^.T;&-n-xd-->'^^M^^T»|gL. H i 
ndlll S;2>'BamHIi3ci;^?i-f{:L. 3tL^pUC19'<: 

UC-RV„-1220a-2^^#fCo 

1:5;: I,. -^^ Sftslc thAUKi2-20 in:#^ H II V ^ =2 

-K-r-SDNA^^WTSHi ndlll - BamH I DN 
Aif^T-^-bte pUC-RV„ -1 2 2 0 a-2i;*3^^iBL'v 
Htl^^^ri^rJ^ — HEF-1 2 h-g r 1©H i ndlll - 
B a m H I SPS^il^A L,. t h A U K 1 2-20 

H II 0 ^N'- v'* 3 y a © r?' - T' ab 5 R V „ - 1 2 2 0 

a ^#fCo 

Sm^t h AUK 1 2 - 2 0 in:#:H|| V?IJ^©ffe©yN-i' 
gy (b~d) ^:3-K-r-5DNA$ft^'f5/c$:)tl2^©, 
^MBI^P C R 7*7 -f -7-$^^L/io #P C RSiStiHOie 
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CD KB^n t iznis ^i^T n n t> tifz o ^^-'>' b y 

r bj - vr ^"On AOWJ^Ofz^^ 2mcr)m 1 PGR 
iZti^^X. UN I V E R S A L 7* -7 V - ( le ^Ij # -f 8 2 ) 
RV^mmm^y 7'f-7-1 2 20H-mla (ge?!l#-t 7 8). 

-5 > R E V E R S E 7' -7 -7 — ( le ^Ij # 8 3 ) i ^ 
^^^7' v'f-7-1 220H-mlb 7 9 ) 

PCRr^-f-^— . MO'i3liMDNA.^:LT©pUC-RV„ 
-1220a^Mt,'>/c, -?-tl'm2 0 2 bpS.O' 3 2 3 bp ©II 
1 P C R ^^Jgj ^ 2 . 0 %fgi![.'^.T n - X y ^.^Tft 

mm. mm(DK]£i^i^.tmmizm 2 p c r ( p c RjiMSje 

^^V ) * ^t . 4 9 5 bp © ( /N- - i/- 3 y r b J ) ^ 

# o zn^ n i n d 1 1 1 - B a m H I iZck ^ mitL.^ L 
T. pUCig-^i^iJ'-irifyi^n— cr-yiJ'-L. pUC-R 
V„-1220b^^#}to 

111^63 LT. ^M^fSr^-f-^-l 2 2 0 H-m2a (i£ 
80) > 1220H-m2b 8 1 ) Z 

(D^m^^$Mm pUC-RVh -1 2 2 0 a^ffll^^TPCR 
i^^- 3 y f c J ^ n - K-r ^ D N A ) H i 

n dlll RZ)^ B amH IT'Vi^tL.. p UC 1 9 ^ ^ ^ - O E 

1 n d III - B a m H I Uiti^WA LTpUC-RV„ -1 

2 2 0 c$#/to igM^^7*^'<-7-12 2 OH- 
m 1 a 78 )\ 122 0H-mlb (ie?lj#-t 7 
9) RZ^mM t LT <D P V C - RY H - 122 0 c^ffll^T 
PCR^^Jfej i^^—iy 3 y d ) ^^f. cn^H i ndlll S. 
O'BamH I-^M-fbLTpUCl 9-<^i5^— ©H i ndlll 
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- B a m H I gPiSt-^A-T « Z t IZ ^0 P U C - R Y h -1 

2 2 0 d ^ # o 

ib- . -7* ^ X ^ F P U C - R V „ - 1 2 2 0 b 4i 12 - K 

$tLTl.^5 0||^^t h^#:HiI VHMz-^-i^'a y f b J © 
8 4K::^L. pUC-RVh - 1 2 2 0 d^J^iJ-K^ 

^^^^^T'. ll^^t hAUKl 2-2 Oin:(*^HM®#^^-:^' 

2-2 OifL^*: HII VII^^ =2 - r-r S D N A^^t^'H i n d 
III -BamHIgff^T'^pUC-RVH -1220b. pU 
C-RV„ -1220c. SlO'pUC-RV„ -1220d 
HtI^^'<i7^-HEF-12h-grl0 
H i n dlll -B amHI^St^^Ai^T. ^S-^N'-i/g V (D 
^m^^ ^ — RV„ - 1 220 b, RV„ - 122 0 c. S. 
C5RVH-1220d$-€-n-?-'n#/Co 

1 6 . b h 1 2 - 2 0 fitfeOg^ (D^^-jy a 

nm^^ h 1 2 - 2 0 m^Em^^^mT ^ 4 ^ 

-010 (RV„ -1220a. RV„ -1220b. RV„ 
-1220 c. ^fzitRYn -1220d) S.(>*S?f^t h 
AUK 1 2 - 2 0gi#:LlI^^^'r§-<:^i5'-R - 1 2 
20aCck^CO S IffllS^lslHtJ^glSm-r 5 CI tict ^5 . W 
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t h 1 2 - 2 0 mi^Em V mmco 4 S^Oyx-- g y ^ 
L o it © 7t Si) . C O S Iffl ^> ^ 7 1 2-2 0 }Ki¥ 
LmRV^am^^trnt ^^-^^ :^ ~ (HEF-1 2 h-g r 

b h I L - 6 R -^0^-^{3/O(.^T ©iai^ivliSt^T. t 
hAUK12-20 L II iS^t^ t h A U K 1 2 - 2 0 
H CI ® ^- 3 y r b J . ^ V^ tJSIf ^ t h A U K 1 
2-20 tK^ L II i SfiJ^c t h A U K 1 2-2 0 H II 0 

/;<•-■>' 3 y Tdj iO|I<?f--^4i:4c:J;-Sg1i^tbl 2-2 0 
iKi^lt. + ^ 7 1 2-2 0 iK^ tmmo^^^mm.^^ Ltzo 

mmm l 7 . ^.F^^H a X^MV^Z-cS^g^b h s l e 1 
2 2 0 Hfii#cHliafe?0m^ 

^ 'i? ;^ ^ y a - i- ji^fjif^A U K 1 2 - 2 0 © H II V 
tMhnM^<D'mi,^ h h |jT:#:li, y ^ ^' _ ^ - " L 
e e d s " © It ^ i3 J; ^ . H A X T' ( J . I m m u n 

ology 13 9, 24 96-2501. 1987. SL 
EB#E^*B cell hybridoma 21/28 

om^t^mi^. mm^nimt f i g . 4 , 5 iz^ 7 ^ y m 
le^tf itF i g . 6 i>z mm ) « wtt s5c t h s 1 e 1 2 2 0 h m 

H II V mmomf/^. H a X Jjt^:© F R fSil i -e X ^ .•• 
^ □ - :^ ;bfjT;#: A U K 1 2-2 0 © H II V pIJi © C D R € ffi 

-7 ^ X ^ y ^ a — i- Jumi^A U K 1 2 - 2 0 © H II V 11 ii 
© C D R ^^VmmfS. b h s 1 e 1 2 2 0 RiK^H II V mit< 



^ 'i- m & 
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4 3 9 bp©slel220 H Jji^: H II V $1^^ 12 - K 
-SDNA$#>!? 2 1 bp0ll^g|5e$ Wt" ^ 9 0 — 9 4bp©:l 
^ (D 6 :i- V ::f ^ U :i- ^ h' (s 1 e 122 Oh 1-6; 
-etL-m. iS^lJ#-^ 8 6-91) t^^lt Ti^ft L7t, '/ =i' 
5^ i7 ^ K Oi^itC ^ . 2 ife^it 0?t^^?f JS^t^K ^ 
itif^TpliS© 2> ^ fii J:: M i:^ T . T $ y ^figl;^)^:^^ § 
e;:. :3 f y OH 3 i^S^^M (-/co © ;f 'J ^'^ ^ 

2 0 iZ^To 

p c R^s^Mir^TH 2 0 ir^-rsjE^fr 9 o -r^s^-^ 6 * 

© V d'y^^ ^ K ^ M — P C R S0 ^ ^ - 7' Sd ;i . 

^ 1 © P C R SJE^^T -5 o d tL t:: ^ 2o©;f'Jrr3^^i/ 

z tt<-^^ ^^r.'^i^r^ -f -7-A (ie^!l#-^9 
2 ) B (ie?!l#-§- 9 3 ) ^JfH^. H 2 © P C R s:^s^^T 

ifi-r 3 § ^ „ # ^ tl^c^BK^^ItMJ-. B a m H I 

SlCFH i n d III IZ^lomit^^. P U C 1 9 -Ci? -tr -9-7' 

a^0^j{I«, lOOmM Tris-HCl (pH8. 3), 
5 0mM KCl. 0. 1 mM d A T P . 0. 1 mM d. G TP , 
0. IniM dCTP. 0. ImM dTTP. 1. SmM Mg 
C 1 2 Sl (:>' 2 . 5 u © D N A *• y ^ v — -fe* A m p 1 i T a q 
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(Perkin Elmer C e t u s ) iZ ^ ± ^) zf 

^^U±^Ybvmo 1 e^#W1-^9 8;/ 1 ORBU^^ 

$ 9 4 t 1 . 5 ^^THlOEft^. 9 4 -C 3 5 0 t 2 ^S-ThI. 

7 2 -c 5 55-rHl®s:E>^ 3 •t^ -f ^7^^T^^. ^J;:^ 7 2 t (3 T i 0 

^j^ThT y 4^ a. — h ?t , t3 5 0 M 0 7* 7 

- A *J B ^ 1 1^ o ;i . 8 0 u 1 0 IliM T' M . 9 
4 *C 1 . 5 Ph^ 0 . 9 4 -C T 1 ThI . 5 0 -C T 1 

^"•rsls 7 2 'C 1 ^"-rHlOSE^ 3 0 -9- -f .'b^f tr^.^t^T 7 2 
•CTl O^^-rHl-^ ^-^^^--^-I-Lfco 4 3 9bp©PCR^^ig5 
* 1. 5 %©^gfe,#.T;^;'D-;z.^';^:^ffi^^Tli^L. gJPM^ 
#BamH I;feJ;(>'H i ndlll idcfc^^Mifc^. pUCI 9 
-^•^ ^ -tC -9- r ^ n y LT. i^S @e ^0 ^ 51 IS L }t <. ^# 
h nfz ^ ^ — V ^ V l^' C - R V H - s 1 el 2 20 1iaiL 
/c, C:0 7*^:^$ K4J{3ii — K$tLTlr^-5Stf;^t hs 1 e 
1 2 2 0 Hin:#:0 HII VflJgj^N'-i; 3 y T a j 0T ^ / ^IB 
3 - K -r -S ^ :^ ;f 6=- K ie ^0 ^ le ?!I # -i- 9 4 fc: 

<:^t.^T'. t hslel220 (slel220H) 

f/L^^ H II VflJb^^ n - K1- § it^E^^ ^Wf ^ H i n d III 
-BamH I DNAiT>Tr^pUC-RV„ -s 1 e 1 2 2 
OHacfc*}^ajL. Hlli^^'<^'iJ'--HEF-l 2 h-g t 
lOHindlll - BamHISPGtil^AL. RV„ - s 1 
el220Ha$^#3t, 

Wtf^ths 1 e 1 220HJ5t:#;HIIV mW. © ftij 0 /N- - i^- 
3 y ( r b J - r d J ) ^it^-T S JS) . 2 00 ^^^^r 
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7 -f -7 - s 1 e 1 2 2 0 H m 1 9 5). RZJ^ s I 

e 1 2 2 O H m 2 (SeM#-f 9 6 ) ^-^iS L7t„ # P C 
jl5 T' « . 1 3 T' ^ $ T -5 V e n t D N A .-i^ y ^ 

3 y ^ h J Rv^y^—i^ a y r c J iz-oi^-zit. Ltcd 

pUC-RVh - si e 1 220Ha. SOpmol e (D ^ 
Mff ^ 7* ^ -=r — s 1 e 1 2 2 0 H m 1 * s 1 e 1 2 2 
OHm2S.O'5 0pmo I e (D ^im 7' 3 ^ - B t ^ 

KJB-m^^/& 9 A 'C 1 . S^fHlO^ffi©^. 9 5 
0 'C 1 ^"-^ 7 2 'C 1 ^5- O 3 0 -9- -f O SJSE . <^ i- 7 

2 -C T 1 0 -^m^ y^ ^ ^- h LfZo 2 3 5 bp ^ a 1 7 8 
bpO^^Jgj^ 1.5 %©^^,-^.T;«7'n-7.y;^$M^v-r-^M 
H 2 ® P C RKBcor^ -7- t LT{5^ffl L/Co ;b 
"5 . 5 0 P m o 1 e © 5^!^ 7' V -7 - A i . 0 . 2 // g © P 
C R ^^J^€Sn;i. P UC-RV„ - s le 1 2 2 OH a* 
iiMiL.T>.l|2PCRSiS^fT<^^>. 4 3 9 bp©^^tJ^ 
1. 5 %^iS.«^.T n ^';i. TfilS. B a m H I H i 
n dlll T^m'-ft^P UC 1 9-<i;7iJ^-C-9-7'i?n-ci.yi?'L 
^tl-rtLm^t h s 1 e 1 2 2 0 Hfii#cHfI VMM^^- 
:>* 3 V b J X f c J $ n - r -r 7* 7 X $ Y V U C - R 
V „ - s 1 e 1 2 2 0 H b X p U C - R V „ -si e 1 2 
2 0 H c ^ # 7t o 

Sli^ t h s 1 e 1 2 2 0 H in:#c H Si V mWL^<- y s > 
r d J ^ :3 - K -S D N A ^ 0 L T ft © I. ?t o If M i 
© P U C - R V „ - s i e 1 2 2 0 H. b /Co 



^ ^ ^ 



wo 92/19759 



PCT/JP92/00544 



101 

7'fv-slel 220Hin2 SiO^'^iJir 7 -f -7 - B 
^5 0pmo let'offl^-^TlllfDPCRSJS^S Q -i ^ 
Ji^'if^fCo ^# ^>>L 7t 1 7 8 bp © P C R ^ ;^ !^ ^ 1 . 6 % 0 

* T n - X y /i^ J: ^5 Ul . H 2 0 P C R © r 7 v 
-iLTffl(.^;t» c:CD7*^'fv — <>5 0pmo 1 e(0^i^r 
^ -f -e — A^ffllr^TH 2 © P C R I'^N 4 3 9 bp© D N A 
8fr>t^f#3to 3 tL^. B a m H I H i n d III 

:t ^ K ie^IJ ^ 51 IS L . p U C - R V H - s 1 e 1 2 2 0 H 

^^'^T'. S^^t h s 1 e 1 2 2 0 H m #^ H II © ^ ^n" - 

3 yo^m^t^' ^-=^mm'r?>tzisb. w^^t h s i e i 2 

2 O HM:#^HllV$I^^n-K:r-SDNA^#t.'B amH I 
-Hindlll 8lf>T-$pUC-RV„ - s 1 e 1 2 2 0Hb. 
P U C - R V „ - s 1 e 1 2 2 0 H c . ci; P U C - R V „ 
-slel 2 20Hdci;>)^*3tBL. HlI^^-^i^rJ^-HE 
F - 1 2 h - g r 1 0 H i n d III - B a m H I §15 ft 61 A 
LT. #^3^-^:^^?'^. RVh -s I e 1 2 2 0 Hb, RV„ 
-s i e 1220 Hc^^J;C>*RVh -s I e 1220Hd,^ 

mrmm.^ h s 1 e 1 2 2 0 H|n:#^HtI^^^-rS 4 11^0 
^•:?:J'-0-5-5©lO(RV„-slel22OHa. RV„. 

- s 1 e 1 2 2 0 H b . R V „ - s 1 e 1 2 2 0 H c ^ 

RV„ - s l el220Hd)^^cJ:D\S^^^bhl2- 
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2 OijT[#^LlI^^^-r^ ^-R Vl -1220 a ^Mlr^ 
r C 0 S0BS^|5lBf?^SI^m-r 5 C i J3ck *9 . t h s 

1 e 1 2 2 0 Emi^HmYvlMO 4 a^O^N'-e/' 3 y I 

L-6 R^0 I L-60M^*E§-r5|g:^7{c:o^^TlFfiEL 
o Z0 WWz 2 1 ^ 2 A iz^T o 7S:*j.c:tL<&©Jg^tt. 

}t ^> © T 2fe o 

Jblfi © C* i < . BJ cfc tl li\ > ^ 7 L II ^ L < tiS^ 

#tr R F 4^® 1 MXttmil^ffl® T ^ / m^^(DT $ y 

^LT^j^s^^t h I L-6 Ri.z.m^-t ^m:^^m.wi^x^^^o 

?^ t3 (r^ T M $ n 5 ^ 7' y K - -7 0 fi 

1 . 7' V K - -7 M T 1 8 ® -ft IS 

-f 7' y K-^^itia-r -5 :feSElliLT> assise b 
h I L - 6 R ^^^-r -S "^^xT^S^^^C^t:: LTitIS L 
fz„ ir1S.t>-B ^ Y . Hirata^. J. Immunol. 
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Vol. 143. 2900-2906 (198 9 )K:^1^$ 
tlTI/^57*7X$KpZipneo I L - 6 R ^-^miZ^ 
o T V «5 X raiS^ C T L L - 2 (ATCC TIB214) 

izh^y:^y^^hL. ^ mWBm^^^'^mi^ilit x G 

3 0. 0 0 o m cr> t h I L - 6 R ^m^T ^ BM^ % tz . 

c:©iia!g$^^CTBC3 t^s-t^. 
CT B c zmm^-^miz^-o-zRT u \ i e 4 o ^-a^m 

Tlxi 0' momm^ c b tbl/g -^v; izmm^'&M 

i3tE&^T*''; x^^^yiJ-'y rj — ;ix$M<r^T#glMP 3 U li^ 

-^y^*L/c. IL-6R^i4thTiBSS3^JURKAT 
(ATCC CRL 8163)^. r7:^^FpZipn 
eo I L - Q RlZ^>on^ Y ^ y V I.-. ^ Lxn 

Slcm^ n/iMBS^ X ^ 'J y i?* LT. ^Bg^ ^ ^ i o o . 
0 0 0 <@© I L - 6 R ^^^-r 5 «SBg^^#5to dOMflS^F. 
$ N J B C 8 i L ito 

N P - 4 0 TMB§?tg? L7t N J B C 8 ^IS^^ -S L }6> L 

N p - 4 0 xmmmmi^fz j u r k a t ^isii l jx^^si^:^ 

8 ci:^:g L 3t o 7* y F-^ M T 1 8 tt. XH^^f^^^^ 
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1 0 H iZ^nm^^m 2 999-^(FERM BP-299 

9 ) t Lx^ie^ntz. 

y y F--r ^ftMf^Yc^). fKW.t ox. bhIL-6R 

^iJ^ eolith LTam L3to 3 X 1 0 ' M© t h #M!iaB§ 

C I L - 6 R^jHaiS) ^ 1 ml CD 1 %;>'4^' h ^ 1 0 inM> 
y X iJ' / -^ixT $ y^®?^ (pH 7 . 4). 0. 15M Na 
C 1 S. 2>M »M P M S F i y ^ ^ jf Jl^ 7. Jl^ yi-^ ^ y ± 

K ; mytPim) ^^xmmi^tzo myj. #%m i iz:^i.^xm 

mLfc ^ 7* y F - M T 1 8 IZJ^iO^m^tltzUT 1 8!ji 
7*n i^T y-^SSitl^njt-fe 7 T n -X 4 B (Ph 
a r m a c i a ) t£ T i^-^ $ -fr 7t , ^ C ® M T 1 8 

tiZj:. i)'. ±y 7 n-X 4 B±CDMT 1 8 tK^ f^ZwlB'^ M^t 
LYc: i L - 6 R ^m^^'&tco -Ir 7 r n - 7. 4 B {;:|f#^e^ 
Jwi^'^L^c!feS^t5fe?i^^.SL. '?:LTSepharose4 
BK:MT1 8 m.^^if\-LX^^Lfc I L-6 R ^^JgMi L 

xmrni^fc. 

mmo^mm^m^^xB AL b x c y.^ i m^i>z i m 

^i/y^^-y n-;b:^Mv.^T#Mjli*ffliSP 3 u l tm^-^L^ 

fzo m^Lfzm^^ik<DJ:-6(>zLxy.^')-^y^Ltzo 
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^m±mikrj^ 0 . 0 1 ml® P r 0 t e i n G ± y r o - 
:k (Pha rma c i a)^rI'^LTJi-?t4j0^jgi>'*n7'y 
y^Pr o t e i nG-fe7r n-x{::iR*-tJ:Lfe^Co ffe:^-. 

^ - ^ ^ -i- y IZ ^ ^ "^Um^-^ ^fz \ 0"<S£DU2 6 6 
$fflB§^?tl?L. -?-LTMTl 8 M-^-fe -7 T n -X 4 B^ffl Ir^ 

^ >'T'^^$ tlfc I L - 6 R ^ . n 7' V y i^JS-^ 

l/^-S-hiecDPr 0 t e i nG-fe7ra— ^l§tt^-ii: 
-S- LTttj^^ S D S - P A G E i3<:k ^ Lfc. © 

I L - 6 R i3#Mfi^t;:M^-r -sjji#:^^^-r i ii© 

7*i?'-;:2. h ^>(i:t;:i990^F7^10Bi3. ^XiF^ 

2998-^ (PERM BP-2998)iLT^i£$ 

#%giJ 3 . /x^ry K~-7AUK1 2-20. AUK6 4 
-7^(:h'AUKl 4 6-1 5©-ftig 

IL-6R(SR 344)^sYa 
sukawa, K. ^©^ J. Biochem. 10 8 . 6 
7 3 -6 7 6. 1 9 9 0 . {::|g^$nTt.^-s;5"^fi:t^oTiM 

'r75:t3^v N -^5ffi*-<?7 3 4 5#S0i2 K y:^><i||jh3 K y 
ci; *3 $nTt.^-5 IL-6 R^n-K-T^ c DNA^# 
^f^r^X^ FpECEd h f r 3 4 4^CH0 (5E2 
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-eLT^^tL-S-bvt^HF-La b 1^ Cmv — ) JTJ;^?! 
liL-g-LTB I ue-5PW;?77ixS.O*Pheny 1-5P 

w:f} ^ j^izj^iQ mmLfz. mm^nfc'^m^ i l - e r « s 

D S - P A G E -C M$. — ^< y r ^ L fc o 

BALB/cAnNCr j^'i?;?. (H:$:^^T) 
1 ® ©^3^J1S^ 1 0//g/-7'i;XiLTFr e undO^ 
■^T ^ y h (Bacto Adjuvant' Comp 
1 et e H3 7Ra, Di f co) t^lZ^T^M 

i.x^ti'etimwo'^mo 2.mTi[Rz)^ 3 iirsi^t-. f r e u 

nd0?F^^7>^jL/N-yh (Bacto Adjuvant 
Incomplete Freund, Difco)<i:^ 

Ljto immwim.m) itm^m^mo) i mmm 

e^jt;:f&f?L.-^LTGo Id smith. P. K. . Ana 
lytical Biochemisty, 117 . 53 — 
6 0. 1 9 8 1 . t;:|Bli^ nT 5 ^ T E L I S A 

miZJ^iO Lfc. i-tSit>'e>. SR344 (0. I u S /ml ) 

^cfc«jr2-h$tL/c7*l/-h$l%BSAJ;:.k^7'n.yiJ'L. 

^ LXmi^CO^^^ tlfzmn'^^^(^M:LfZo S R 3 4 4 

* X 7 r - -fe* (A / P ) ( Z Y M E D ) S.?>* T X 
-7 ^ iJ' --fe'M^g ( S i g m a - 1 0 4 ) ^m^^XM^ L fz . 
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^ntz. mmmmRzfw^m'mm (P3ui)^2 5:i0 

itm-CM^L. PEG1 5 0 0^ML^Ti^-^L. ^LT2 0 
OOmo^JLJUtp-T^O. 7 — 1. lxlO'iaBB§/'^x;L'© 
mm^^Tii^mLfz, ^ JLJi^i)-k>(D±mi. S R 3 4 4 iiM 
-^■r ^ ^ O tg;^^;: T ( R 3 4 4 IS^T -fe 
^B — . S.Z>*SR3 4 At l L - 6 R t 

0^-^^ia#-r ^ ^ ^ ib (Dm^ iz-oi^^x c i l - s / s i l 

6 R m^mmy -y-fe^ (RBIA)tIci;§)::z.i?ij-^y>?' 
L j'-c , m — :^^';-^yi?'*^ 2 4 0MolH4'i7x;u$4>/c 
^ ^ L T W — '<k ^ ^} - ^ y t>< 3 ejHOPfSt^x;^^ 
^> ^ L o 

_hieoSR 3 4 4 |gilT•y-fe>^^±^^:^D|iK:LT^T-:>3to 
^•'©M-r^Xl g (Cappe 1) (l//g/ml) t;:J;i9:3 
-h$^:^v:ru->(MaxiSorp. Nunc)^I% 
BSAtc:J:^9 7'n-yi?L. -^LTl 0 0 // l/^x;i/©/N'f 

y 4^ i h L 7* U-- h ^ZJfef^ L/c^. 2 0ng/inl© 
SR 3 4 4^'5'x;i/K:j!jn;is -^LT^^aKlTlH^M-^ V'+o. 

3 y^n^ fz. ±m^z^^-t ^m^it^tifzmi^^^<i^ 

^ mtl^ tlfz S R 3 A 40g^. 7t:.-.y hmSR3 4 4 I g 
G ( # 2 . 5 jj g /ml ) . +' O in; 7 k* -^^ h I g G - 7 ;b 
y^J^^TiJ' — -feMA/P) (1:3000. Tago)SL 
?>'aS ( 1 mg/ml. Sigma - 1 0 4 ) ©^Ms ilfeO'tC 
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tlizm< 4 0 5 -6 0 0 nm-^ (D^yt^COmmi^lJ^ ^0 ^MOfz, 
HiftBO R B I A it'^kom^Z VXVr -ofZo M T 1 Q ^ 

— V i^fcV l^ — V ^ I 0 0 ng/inl0SR3 4 4 (1 0 0// 

1 / ^ X yi/ ) -nrntc L^ ^ i.xm.'i^^z-c mwi-i y ^ 

/\ y K — -e^^JrvtSia^' 5 0 // 1 X k"^^^ y - 
I L - 6 ( 2 0 n g /ml) ^-^n-^tlO ^ JLJU^ZM^ 

LT^ x;i/^M^t::T 1 Bf rsT-f y+ ^ h Ltzo 
7. h h r i^' iy y - Ay P (1:7 000. PIERCE) 
RV^MmT^m^ (S i gma-l 0 4) ^mUaV^ 4 0 5 

- 6 0 0 nm-Z: (D^yt^^M^T ^ Z iZ ^ ^3 . SR3 4 4 J3 

y^mitL^ LX S R 3 A 4 t I L - 6 tCom^'^^Wt 
^ 3 mo^\-( y F — -^t^n-y, T^t>'B> AU K 1 2-2 
0, AUK 146-15 S-CK A U K 6 4-7 ; S R 3 

4 4i I L-6 i£D^-^$ISSL^I.WN'f7*U K — -e>7n- 
y A U K 1 8 1 - 6 ^ # fc o 

:*:^B9l±t h I L - 6 R^MT ^Wmm^ h Mfl^ L . 

COta^^t^^-V^Tttt hin:#:©V$IJgi®CDR}()<t h I L- 
6RK:M-r'S-7^X^ryi5'n -:^;i/fiL#:0 C D R IZ ^ S§ 
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^f6^H : National Collections of Industrial and Marine 

I.. 

Bacteria Limited 
2bT^ : 23St Macher Drive. Aberdeen AB2 IRY, UNITED 
KINGDOM 















^16 H 




CO 1 i 


DH5 a 


pPM- 


hi 


NCIMB 


40362 


1991:^ 2 ^12H 


Ji^ 


col i 


DH5 or 


Pl2- 


h2 


NCIMB 


40363 


1991:^ 2 >g 12B 


1^ 


CO 1 i 


DH5 a 


p64- 


h2 


NCIMB 


40364 


1991^ 2 ^ 12H 


1^ 


CO 1 i 


DH5 a 


Pl46 


-hi 


NCIMB 


40365 


1991^ 2^125 


1^ 


CO 1 i 


DH5 a 


pPM- 


k3 


NCIMB 


40366 


1991^ 2 ^ 12H 




CO 1 i 


DH5 or 


Pl2- 


k2 


NCIMB 


40367 


1991% 2 ^ 12H 




CO 1 i 


DH5 a 


P64- 


k4 


NCIMB 


40368 


1991% 2 ^ 12H 




CO 1 i 


DH5 a 


Pl46 


-k3 


NCIMB 


40369 


1991% 2 ^12H 



hX^ : S^SI^Mm-:? < li'TtJm 1 TB 1 #3 

MTI8 PERM BP-2999 1990% 7 ..^ 10 B 

PM 1 PERM BP-2998 1990%7^10B 
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mm^: 1 

mW^^ : 40 

ACTAGTCGAC ATGAAGTTGC CTGTTAGGCT GTTGGTGCTG 40 
ge^lj®:l$ : 39 

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 39 

mm^ : 3 

^Mom^ : 40 

mm<Dm - mm 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 40 
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Se^(|0:l$ : 43 

mm 

ACTAGTCGAC ATGAGGRCCC CTGCTCAGWT TYTTGGMWTC TTG 43 

mm^ : 5 

ie^ll®:!^ : 40 

h^^ui;^ -.mm 

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 40 

le^IJU-t : 6 
ieM©S$ : 37 

ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 37 



wo 92/19759 



PCr/JP92/00544 



112 

m^llOM:^ : 41 

ACTAGTCGAC ATGGGCWTCA AGATGGAGTC ACAKWYYCWG G 

i2^!l#-t : 8 
W,M(DM^ ' 41 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCMM TTTTTCAATT G 

ie?!l#-t : 9 
ieM®:M$ : 35 

mm 

ACTAGTCGAC ATGGTRTCCW CASCTCAGTT CCTTG 
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im^^ : 10 

: 37 

mm 

ACTAGTCGAC ATGTATATAT GTTTGTTGTC TATTTCT 37 

ie^!l#-^:ll 
ie?!lO:fi^ : 38 

mm 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 38 

m^m^ : 12 
mmoM^ :27 

mmc!>mi^m 
mm 

GGATCCCGGG TGGATGGTGG GAAGATG 27 
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mim : 13 

m^O^^ : 37 

ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 

le^lM-t : 14 
ie?!l©:l$ : 36 

ACTAGTCGAC ATGGGATGGA GCTRTATCAT SYTCTT 

mm^ : 15 

ie?!lOS$ : 37 

leMoM : 

ACTAGTCGAC ATGAAGWTGT GGTTAAACTG GGTTTTT 
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i2?!l#-t:16 
12^0©:!$ : 35 

ACTAGTCGAC ATGRACTTTG GGYTCAGCTT GRTTT 35 
SS^IJCD:!^ : 40 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 40 
i2^!l©:l$ : 37 

ACTAGTCGAC ATG6CTGTCY TRGSGCTRCT CTTCTGC 37 
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i2?lj0:l$ : 36 

ACTAGTCGAC ATGGRATGGA GCKGGRTCTT TMTCTT 
: 20 

i2^IJ©:l$ : 33 . 

mom:- -MM 

ACTAGTCGAC ATGAGAGTGC TGATTCTTTT GTG 
: 21 

ie?ll©:l$ : 40 

mom.: -MM. 
mm 

ACTAGTCGAC ATGGMTTGGG TGTGGAMCTT GCTATTCCTG 
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Se^lj0:l$ : 37 

h^^tiiP- '.mm 

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 37 

ie^!l#-^:23 
ie?!lOS$ : 28 

nm 

GGATCCCGGG CCAGTGGATA GACAGATG 28 

ie?!l#-t:24 
mW^^ : 393 

le^O®®^ : cDNA 
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i?n — y:pl2-k2 
#^ : 1-.60 sig peptide 
61.. 393 mat peptide 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTA CTG CTG CTC TGG GTT CCA 48 

Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 

-20 -15 -10 -5 

GGT TCC ACT GGT GAC ATT GTG CTG ACA CAG TCT CCT GCT TCC TTA GGT 96 

Gly Ser Thr Gly Asp lie Val Leu Thr Gin Ser Pro Ala Ser Leu Gly 

1 5 10 

GTA TCT CTG GGG CAG AGG GCC ACC ATC TCA TGC AGG GCC AGC AAA AGT 144 
Val Ser Leu Gly Gin Arg Ala Thr He Ser Cys Arg Ala Ser Lys Ser 

15 20 25 

GTC AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAA CAG AAA CCA 192 
Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG ACA CCC AAA CTC CTC ATC TAT CTT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Thr Pro Lys Leu Leu He Tyr Leu Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG GTC CCT GCC AGG TTG AGT GGC AGT GGG TCT GGG ACA GAC TTC ACC 288 
Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

65 70 .75 

CTC AAC ATC CAT CCT GTG GAG GAG GAG GAT GCT GCA ACC TAT TAC TGT 33G 
Leu Asn He His Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys 
80 85 90 
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CAG CAC AGT AGG GAG AAT CCG TAG ACG TTC GGA GGG GGG ACC AAG CTG 384 
Gin His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu 

95 100 105 

GAA ATA AAA 393 
Glu He Lys 

110 I 

ie^!l#-^ : 25 

: 405 

v^'ui;- -.mm 

: cDNA 

mm 

^u — y: pl2-h2 

: 1..57 sig peptide 
58.. 405 mat peptide 

mm 

ATG GGA TGG AGC GGG ATC TTT CTC TTC CTT CTG TCA GGA ACT GCA GGT 48 
Met Gly Trp Ser Gly He Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly 

. -15 -10 -5 

GTC CAC TCT GAG ATC CAG CTG CAG CAG TCT GGA COT GAG CTG ATG AAG 96 
Val His Ser Glu He Gin Leu Gin Gin Ser Gly Pro Glu Leu Met Lys 
-1 5 10 
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CCT GGG GCT TCA GTG AAG ATA TCC TGC AAG GCT TCT GGT TAG TCA TTC 144 
Pro Giy Ala Ser Val Lys lie Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

ACT AGC TAT TAG ATA GAG TGG GTG AAG GAG AGC GAT GGA AAG AGG GTT 192 
Thr Ser Tyr Tyr He His Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 

GAG TGG ATT GGA TAT ATT GAT GCT TTC AAT GGT GGT ACT AGG TAG AAG 240 
Glu Trp He Gly Tyr He Asp Pro Phe Asn Gly Gly Thr Ser Tyr Asn 

50 55 60 

GAG AAA TTC AAG GGC AAG GGG AGA TTG ACT GTT GAG AAA TCT TGC AGC 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 

65 70 75 

AGA GGG TAG ATG CAT GTG AGC AGC CTG AGA TCT GAG GAG TCT GGA GTG 336 
Thr Ala Tyr Met His Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAG TGT GGA AGG GGG GGT AAG GGG TTT GGT TAG TGG GGC CAA GGG 384 
Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr Trp Gly Gin Gly 

95 100 105 

ACT GTG GTG ACT GTC TCT GCA 405 
Thr Leu Val Thr Val Ser Ala 
110 115 

ie?lI#-i-:26 
iS^!l®^$ : 381 

nmcom : mm. 
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m^]\(DmM •■ cDNA 

mm 

n — y : pPM-k3 
: 1..60 sig peptide 
61.. 381 mat peptide 

ATG GTG TCC TCA GCT CAG TTC 
Met Val Ser Ser Ala Gin Phe 
-20 -15 
GGT ACC AGA TGT GAT ATC CAG 
Giy Thr Arg Cys Asp He Gin 
1 

GCC TCT CTG GGA GAC AGA GTC 
Ala Ser Leu Gly Asp Arg Val 
15 

ATT AGC AGT TAT TTA AAC TGG 
He Ser Ser Tyr Leu Asn Trp 
30 35 
AAA CTC CTG ATC TAG TAG ACA 
Lys Leu Leu He Tyr Tyr Thr 
45 50 
AGG TTC AGT GGC AGT GGG TCT 
Arg Phe Ser Gly Ser Gly Ser 
65 



CTT GGT 
Leu Gly 

ATG ACA 
Met Thr 
5 

ACC ATC 
Thr He 
20 
TAT CAG 
Tyr Gin 



CTC CTG 
Leu Leu 
-10 
CAG ACT 
Gin Thr 

AGT TGC 
Ser Cys 

CAG AAA 
Gin Lys 



TCA AGA TTA CAC 
Ser Arg Leu His 
55 

GGA ACA GAT TAT 
Gly Thr Asp Tyr 
70 



TTG CTC TGT 
Leu Leu Cys 

ACA TCC TCC 
Thr Ser Ser 
10 

AGG GCA AGT 
Arg Ala Ser 
25 

CCA GAT GGA 
Pro Asp Gly 
40 

TCA GGA GTC 
Ser Gly Val 

TCT CTC ACC 
Ser Leu Thr 



TTT CAA 
Phe Gin 
-5 

CTG TCT 
Leu Ser 

CAG GAC 
Gin Asp 

ACT ATT 
Thr He 

CCA TCA 
Pro Ser 
60 

ATT AAC 
He Asn 
75 



48 



96 



144 



192 



240 



288 



wo 92/19759 



PCr/JP92/00544 



122 

AAC CTG GAG CAA GAA GAC ATT GCC ACT TAG TTT TGC CAA GAG GGT AAC 336 
Asn Leu Glu Gin Glu Asp lie Ala Thr Tyr Phe Cys Gin Gin Gly Asn 

80 85 90 

ACG CTT CCG TAG ACG TTC GGA GGG GGG AGG AAG CTG GAA ATA AAT 381 
Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Asn 
95 100 105 

ie^IJ#-^ : 27 
nmCDM:^ : 411 

leMOaM : cDNA 

mm 

^ u — y pPM-hl 
#S5: : 1..54 sig peptide 
55-. 411 mat peptide 

mm 

ATG AGA GTG CTG ATT CTT TTG TGG CTG TTC ACA GCC TTT CCT GGT ATC 48 
Met Arg Val Leu He Leu Leu Trp Leu Phe Thr Ala Phe Pro Gly He 

-15 -10 . -5 

CTG TCT GAT GTG GAG CTT GAG GAG TGG GGA GGT GTC CTG GTG AAG GGT 90 
Leu Ser Asp Val Gin Leu Gin Glu Ser Gly Pro Val Leu Val Lys Pro 
-1 5 10 
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TCT CAG TCT CTG TCC CTC ACC TGC ACT GTC ACT GGC TAC TCA ATC ACC 144 
Ser Gin Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser He Thr 
15 20 25 30 

AGT GAT CAT GCC TGG AGC TGG ATC CGG CAG TTT CCA GGA AAC AAA CTG 192 
Ser Asp His Ala Trp Ser Trp He Arg Gin Phe Pro Gly Asn Lys Leu 

35 40 45 

GAG TGG ATG GGC TAC ATA AGT TAC AGT GGT ATC ACT ACC TAC AAC CCA 240 
Glu Trp Met Gly Tyr He Ser Tyr Ser Gly He Thr Thr Tyr Asn Pro 

50 55 60 

TCT CTC AAA AGT CGA ATC TCT ATC ACT CGA GAC ACA TCC AAG AAC CAG 288 
Ser Leu Lys Ser Arg He Ser He Thr Arg Asp Thr Ser Lys Asn Gin 

65 70 75 . 

TTC TTC CTA CAG TTG AAT TCT GTG ACT ACT GGG GAC ACG TCC ACA TAT 336 
Phe Phe Leu Gin Leu Asn Ser Val Thr Thr Gly Asp Thr Ser Thr Tyr 

80 85 90 

TAC TGT GCA AGA TCC CTA GCT CGG ACT ACG GCT ATG GAC TAC TGG GGT 384 
Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly 
95 100 105 110 

CAA GGA ACC TCA GTC ACC GTC TCC TCA 411 
Gin Gly Thr Ser Val Thr Val Ser Ser 
115 

m^m^ : 28 
mW^^ : 393 

mom. : ~:^m 
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Se^lJOg^ : cDNA 

mm 

rJ? a — y : p64-k4 
#lC : L.60 sig peptide 
61.. 393 mat peptide 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTG CTG CTG CTC TGG GTT CCA 48 

Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 

-20 -15 -10 -5 

GGT TCC ACA GGT GAC ATT GTG TTG ATC CAA TCT CCA GCT TCT TTG GCT 96 

Gly Ser Thr Gly Asp lie Val Leu He Gin Ser Pro Ala Ser Leu Ala 

-1 5 10 

GTG TCT CTA GGG CAG AGG GCC ACC ATA TCC TGC AGA GCC AGT GAA AGT 144 
Val Ser Leu Gly Gin Arg Ala Thr He Ser Cys Arg Ala Ser Glu Ser 

15 20 25 

GTT GAT AGT TAT GGC AAT AGT TTT ATG CAC TGG TAG CAG CAG AAA CCA 192 
Val Asp Ser Tyr Gly Asn Ser Phe Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG CCA CCC AAA CTC CTC ATC TAT CGT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Pro Pro Lys Leu Leu He Tyr Arg Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG ATC CCT GCC AGG TTC AGT GGC AGT GGG TCT AGG ACA GAC TTC ACC 288 
Gly He Pro Ala Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr 
65 70 , 75 
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CTC ACC ATT AAT CCT GTG GAG GCT GAT GAT GTT GCA ACC TAT TAC TGT 336 
Leu Thr He Asn Pro Val Glu Ala Asp Asp Val Ala Thr Tyr Tyr Cys 

80 85 90 

CAG CAA AGT AAT GAG GAT CCT CCC ACG TTC GGT GCT GGG ACC AAG CTG 384 
Gin Gin Ser Asn Glu Asp Pro Pro Thr Phe Gly Ala Gly Thr Lys Leu 

95 100 105 

GAG CTG AAA 393 
Glu Leu Lys 
110 

i2?iJ0#-^ : 29 
: 417 

iS^!l©a^ : cDNA 

mm 

^D — y:p64-h2 
#^ : 1..57 sig peptide 
58. .417 mat peptide 

ATG GGA TGG AGC GGG GTC TTT ATC TTC CTC CTG TCA GTA ACT GCA GGT 48 
Met Gly Trp Ser Gly Val Phe He Phe Leu Leu Ser Val Thr Ala Gly 
-15 -10 -5 
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GTC CAC TCC CAG GTT CAA TTG CAG CAG TCT GGA GCT GAG TTG ATG AAG 96 
Val His Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met Lys 

-1 5 10 

CCT GGG GCC TCA GTG AAG ATC TCC TGC AAG GCT ACT GGC TAC ACA TTC 144 
Pro Gly Ala Ser Val Lys lie Ser Cys Lys Ala Thr Gly Tyr Thr Phe 

15 20 25 ^ 

AGT AGT TAT TGG ATA GTG TGG ATA AAG CAG AGG CCT GGA CAT GGC CTT 192 
Ser Ser Tyr Trp He Val Trp He Lys Gin Arg Pro Gly His Gly Leu 
30 35 40 45 

GAG TGG ATT GGA GAG ATT TTA CCT GGA ACC GGT AGT ACT AAC TAC AAT 240 
Glu Trp He Gly Glu He Leu Pro Gly Thr Gly Ser Thr Asn Tyr Asn 

50 55 ^0 

GAG AAA TTC AAG GGC AAG GCC ACA TTC ACT GCA GAT ACA TCT TCC AAC 288 
Glu Lys Phe Lys Gly Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

ACA GCC TAC ATG CAA CTC AGC AGC CTG ACA TCT GAG GAC TCT GCC GTC 336 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TGT GCA AGT CTA GAC AGC TCG GGC TAC TAT GCT ATG GAC TAT 384 
Tyr Tyr Cys Ala Ser Leu Asp Ser Ser Gly Tyr Tyr Ala Met Asp Tyr 

95 100 105 

TGG GGT CAA GGA ACC TCA GTC ACC GTC TCC TCA 417 
Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser 
110 115 120 



@e?(l0#-i- : 30 
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le^lJOS^ : cDNA 

^n — y:pl46-k3 
WWl : 1..60 sig peptide 
61.. 381 mat peptide 

ATG GTG TCC ACA CCT CAG TTC CTT GGT CTC CTG TTG ATC TGT TTTCAA 48 

Met Val Ser Thr Pro Gin Phe Leu Gly Leu Leu Leu He Cys Phe Gin 

-20 -15 -10 -5 

GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT. ACA TCC TCC CTG TCT 96 

Gly Thr Arg Cys Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser 

-1 5 10 

GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGC AGG GCA AGT CAG GAC 144 

Ala Ser Leu Gly Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp 

15 20 25 

ATT AGT AAT TAT TTA AAC TGG TAT CAA CAG AAA CCA GAT GGA ACT GTT 192 

He Ser Asn Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val 

30 35 40 

AAA CTC CTG ATC TAC TAT ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 240 

Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 

45 50 • 55 60 
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AGG TTC ACT GGC AGT GGG TCT GGA ACA GAT TAT TCT CTC ACC ATT AGC 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Ser 

65 70 75 

AAC CTG GAG CAA GAA GAT ATT GCC AGT TAC TTT TGC CAA CAG GGT TAT 336 
Asn Leu Glu Gin Glu Asp lie Ala Ser Tyr Phe Cys Gin Gin Gly Tyr 

80 85 90 

ACG CCT CCG TGG ACG TTC GGT GGA GGC ACC AAG TTG GAA ATC AAA 381 
Thr Pro Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
95 100 105 

Se?IJ#-i- : 31 
ig^IJCD:!^ : 402 

i2^!l©aM : cDNA 

^n— y:pl46-hl 
mWl ' 1..51 sig peptide 
52.. 402 mat peptide 

ATG GAG CTG GAT CTT TAT CTT ATT CTG TCA GTA ACT TCA GGT GTC TAC 48 
Met Glu Leu Asp Leu Tyr Leu He Leu Ser Val Thr Ser Gly Val Tyr 
-15 -10 -5 



129 



TCA CAG GTT CAG CTC CAG CAG TCT GGG GCT GAG 
Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu 
-1 5 10 

GCT TCA GTG AAG TTG TCC TGC AAG GCT TCT GGC 
Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly 

20 25 
TAC TGG GTG CAG TGG GTA AAA CAG AGG CCT GGA 
Tyr Trp Val Gin Trp Val Lys Gin Arg Pro Gly 

35 40 
ATT GGG TCT ATT TAT CCT GGA GAT GGT GAT ACT 
lie Gly Ser He Tyr Pro Gly Asp Gly Asp Thr 

50 55 
TTC AAG GGC AAG GCC ACA TTG ACT GCA GAT AAA 
Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys 

65 70 
TAC ATG CAA CTC ACC AGC TTG GCA TCT GAG GAC 
Tyr Met Gin Leu Thr Ser Leu Ala Ser Glu Asp 
80 85 90 

TGT GCA AGA TCG ACT GGT AAC CAC TTT GAC TAC 
Cys Ala Arg Ser Thr Gly Asn His Phe Asp Tyr 

100 105 
ACT CTC ACA GTC TCC TCA 
Thr Leu Thr Val Ser Ser 
115 



CTG GCA AGA 
Leu Ala Arg 

TAC ACC TTT 
Tyr Thr Phe 

CAG GGT CTG 
Gin Gly Leu 
45 

AGG AAC ACT 
Arg Asn Thr 
60 

TCC TCC ATC 
Ser Ser lie 
75 

TCT GCG GTC 
Ser Ala Val 

TGG GGC CAA 
Trp Gly Gin 



CCT GGG 
Pro Gly 
15 

ACT AAC 
Thr Asn 
30 
GAA TGG 
Glu Trp 

CAG AAG 
Gin Lys 

ACA GCC 
Thr Ala 

TAT TAC 
Tyr Tyr 
95 

GGC ACC 
Gly Thr 
110 



96 



144 



192 



240 



288 



336 



384 



402 
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iB?IJ#-t : 32 
E.M(D^^ : 35 

le^ij©^ : mm 
mom : 

ACAAAGCTTC CACCATGGAG TCAGACACAC TCCTG 
: 33 

g2M©^$ : 36 

GGCTAAGCTT CCACCATGGG ATGGAGCGGG ATCTTT 

le^lM-f - : 34 
@g^!l©:l$ : 35 

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 
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35 



36 



: 35 

ie^!j(D:l$ : 36 

GTTGGATCCA CTCACCTGCA GAGACAGTTA CCAGAG 
: 36 

ie^!l©:S:$ : 35 
ie?lJCDa0:-^Jx£DNA 

mm 

CTTGGATCCA CTCACGATTT ATTTCCAGCT TGGTC 

ie^!l#-t:37 
ie^a©fi$ : 35 

h *• n >>-- : MM.^ 

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 
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m^m^ : 38 
m^iCOM^ : 36 

ACAAAGCTTC CACCATGGTG TCCTCAGCTC AGTTCC 36 

Se^!l#-^ : 39 
M^\]0M^ : 39 

TGTTAGATCT ACTCACCTGA GGAGACAGTG ACTGAGGTT 39 
: 36 

GTCTAAGCTT CCACCATGAG AGTGCTGATT CTTTTG 36 



133 



ie^!l#-^ : 41 

mmm^ : 17 



l-^DNA 



TACGCAAACC GCCTCTC 



17 



ie?IJO:l$ : 18 

GAGTGCACCA TATGCGGT 18 

ie^!l#^ : 43 
mmm^ : 55 

ACCGTGTCTG GCTACACCTT CACCAGCGAT CATGCCTGGA GCTGGGTGAG ACAGC 55 
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i2M#-§- : 44 
mmCD^^ : 63 

KM . 

TGAGTGGATT GGATACATTA GTTATAGTGG AATCACAACC TATAATCCAT 50 
CTCTCAAATC CAG 63 

^iWM^ : 54 

mm 

TATTATTGTG CAAGATCCCT AGCTCGGACT ACGGCTATGG ACTACTGGGG TCAA 54 

i2?IJ#-^ : 46 
mW^^ : 27 

GTGACAATGC TGAGAGACAC CAGCAAG 27 



wu y2/iy75y 



135 



: 47 

12^0®:!$ : 24 

GGTGTCCACT CCGATGTCCA ACTG 24 

ie^lj#-i- : 48 
: 27 

noise : 

GGTCTTGAGT GGATGGGATA CATTAGT 27 

ie?IJS-t:49 
mm^^ : 29 

ie^ijo^ : mm 

GTGTCTGGCT ACTCAATTAC CAGCATCAT 29 
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m^iO^^ : 48 , 

mom ' 

TGTAGAGCCA GCCAGGACAT GAGCAGTTAC CTGAACTGGT ACCAGCAG 48 

gE^U#-i- : 51 
i2?!l®:g$ :42 

ATCTACTACA CCTCCAGACT GCACTCTGGT GTGCCAAGCA GA 42 

ie?!l#-t:52 
iS^IJ®:!^ : 50 

ACCTACTACT GCCAACAGGG TAACACGCTT CCATACACGT TCGGCCAAGG 50 
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imm^ : 53 
le^iJO:!^ :27 

i; 

AGCGGTACCG ACTACACCTT CACCATC 27 

ie^!l#-^:54 
iE?IJ©:l$ : 706 

mmomm 

iJ' n-y : pUC-RVh-PMlf 

7^yM -19--1 : leader 
T$y^ 1-30:FR1 
7$^^ 31-36 :CDR1 
T$y^ 37-50 :FR2 
T 51-66 : CDR2 

T^ym 67-98 : FR3 
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49 



T^yM 99-108:CDR3 
T^y^ 109-119:FR4 
y^^Uyi-^F 1-6 Hind III gpiS 

54-135 intron 
^iJ^ F" 258— 348 intron/aberrant splicing 

5^ K 505-706 intron 

701-706 Bam HI SPS 

mm 

AAGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala 
-15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103 
Thr 
-5 

CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC CAG GTC CAA 155 

Gly Val His Ser Gin Val Gin 
1 

CTG CAG GAG AGC GGT CCA GGT CTT GTG AGA CCT AGC CAG ACC CTG AGC 203 
Leu Gin Glu Ser Gly Pro Gly Leu Val Arg Pro Ser Gin Thr Leu Ser 

5 10 15 

CTG ACC TGC ACC GTG TCT GGC TAC TCA ATT ACC AGC GAT CAT GCC TGG 251 
Leu Thr Cys Thr Val Ser Gly Tyr Ser He Thr Ser Asp His Ala Trp 
20 25 30 35 

AGC TGG GTG AGA CAG CCA CCT GGA CGA GGT CTT GAG TGG ATT GGA TAC 299 
Ser Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp lie Gly Tyr 
40 45 50 
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ATT AGT TAT AGT GGA ATC ACA ACC TAT AAT CCA TCT CTC AAA TCC AGA 347 
lie Ser Tyr Ser Gly He Thr Thr Tyr Asn Pro Ser Leu Lys Ser Arg 

55 60 65 

GTG ACA ATG CTG AGA GAC ACC AGC AAG AAC CAG TTC AGC CTG AGA CTC 395 
Val Thr Met Leu Arg Asp Thr Ser Lys Asn Gin Phe Ser Leu Arg Leu 

70 75 80 

AGC AGC GTG ACA GCC GCC GAC ACC GCG GTT TAT TAT TGT GCA AGA TCC 443 
Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg Ser 

85 90 95 

CTA GCT CGG ACT ACG GCT ATG GAC TAG TGG GGT CAA GGC AGC CTC GTG 491 
Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly Gin Gly Ser Leu Val 
100 105 110 115 

ACA GTC TCC TCA G GTGAGTCCTT ACAACCTCTC TCTTCTATTG AGCTTAAATA 544 
Thr Val Ser Ser 

GATTTTACTG CATTTGTTGG GGGGGAAATG TGTGTATCTG AATTTCAGGT CATGAAGGAC 604 
TAGGGACACC TTGGGAGTCA GAAAGGGTCA TTGGGAGGCC GGGCTGATGC AGACAGACAT 664 
CCTCAGCTCC CAGACTTCAT GGCCAGAGAT TTATAGGGAT CC 706 

iE^!l#-t : 55 

: 506 

mcDm : 



if ^ ^ ^ 
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^ n — y : pUC-RVl-PMla 

t ML-6Rt::M-rss^^t>^t:PM-m#cDLiIv$I^/>c--v/-3 y(a) 

T ^7^ -19^-1 : leader 

r^ym 1-23:FR1 

T^y^ 24-34 :CDR1 

T 35-49 : FR2 

7^/^ 50-56 :CDR2 

r^/m 57-88 : FR3 

y^jm. 89-97 :CDR3 

r^/m 98-117:FR4 

j2.^U^^h' 1-6 : Hind III gPS 

y^^U^'f-V 54—135: intron 

I/^f-?- F" 268— 376: intron/aberrant splicing 

1/:^ 5=- F 469-506: intron 
5?j7U;f^K 501-506: Bam HI gPS 

AAGCTTC ATG GGA TGG AGC TGT ATC ATG CTC TTC TTG GTA GCA ACA GCT 49 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala 
■ -15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103 

Thr 
-5 

CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC GAG ATC CAG 155 

Gly Val His Ser Asp He Gin 

1 
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ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC AGC GTG GGT GAC AGA GTG 203 
Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val 

5 10 15 

ACC ATC ACC TGT AGA GCC AGC CAG GAC ATC AGC AGT TAC CTG AAT TGG 251 
Thr He Thr Cys Arg Ala Ser Gin Asp He Ser Ser Tyr Leu Asn Trp 
20 25 30 35 

TAC CAG CAG AAG CCA GGT AAG GCT CCA AAG CTG CTG ATC TAC TAC ACC 299 
Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr Tyr Thr 

40 45 50 

TCC AGA CTG GAC TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC 347 
Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser 

55 60 65 

GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC 395 
Gly Thr Asp Phe Thr Phe Thr He Ser Ser Leu Gin Pro Glu Asp He 

70 75 80 

GCT ACC TAC TAC TGC CAA CAG GGT AAC ACG CTT CCA TAC ACG TTC GGC 443 
Ala Thr Tyr Tyr Cys Gin Gin Gly Asn Thr Leu Pro Tyr Thr Phe Gly 

85 90 95 

CAA GGG ACC AAG GTG GAA ATC AAA C GTGAGTAGAA TTTAAACTTT 488 
Gin Gly Thr Lys Val Glu He Lys 
100 105 

GCTTCCTCAG TTGGATCC 506 
: 56 

ie?!|0:l$ : 438 



wo 92/19759 



PCT/JP92/00544 



142 



n — y : pUC-RVh-PMlf-4 

T $ 7 ^ -19— -1 : leader 
1 -30 : FBI 
31-36 : CDRl 
37-50 : FR2 
51-66 :CDR2 
67-98 : FR3 
7^^m 99-108:CDR3 
r^ym 109-119:FR4 ' 
^t^U^^V 1-6 : Hind III 
^^U^^V 432-438: Bam HI 
ISM 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC GAG GTC CAA CTG CAG GAG AGC GGT CCA GGT 
Ala Thr Gly Val His Ser Gin Val Gin Leu Gin Glu Ser Gly Pro Gly 
-5 1 5 10 



0 



98 



^^•^ ""j: m m 
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CTT GTG AGA CCT AGC CAG ACC CTG AGC CTG ACC TGC ACC GTG TCT GGC 146 
Leu Val Arg Pro Ser Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly 

15 20 25 

TAC TCA ATT ACC AGC GAT CAT GCC TGG AGC TGG GTT CGC CAG CCA CCT 194 
Tyr Ser lie Thr Ser Asp His Ala Trp Ser Trp Val Arg Gin Pro Pro 

30 35 40 

GGA CGA GGT CTT GAG TGG ATT GGA TAC ATT AGT TAT AGT GGA ATC ACA 242 
Gly Arg Gly Leu Glu Trp He Gly Tyr He Ser Tyr Ser Gly lie Thr 

45 50 55 

ACC TAT AAT CCA TCT CTC AAA TCC AGA GTG ACA ATG CTG AGA GAC ACC 290 
Thr Tyr Asn Pro Ser Leu Lys Ser Arg Val Thr Met Leu Arg Asp Thr 

60 65 70 

AGC AAG AAC CAG TTC AGC CTG AGA CTC AGC AGC GTG ACA GCC GCC GAC 338 
Ser Lys Asn Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp 
75 80 85 90 

ACC GCG GTT TAT TAT TGT GCA AGA TCC CTA GCT CGG ACT ACG GCT ATG 386 
Thr Ala Val Tyr Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr Ala Met 

95 100 105 

GAC TAC TGG GGT CAA GGC AGC CTC GTC ACA GTC TCC TCA G GTGAGTGGAT 436 
Asp Tyr Trp Gly Gin Gly Ser Leu Val Thr Val Ser Ser . 

110 115 
CC 438 

: 57 

ie?ll05$ : 402 ' 

mwm '-mm 
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n — y : pUC-RVl-PMla 

: t h ll-SRiZS^T ^ nmi^ ^ h ^tPi\-m^CD L II V 3 y (a) 

7 -19--1: leader 

7$y^ 1 -23 : FRl 
T$7^ 24-34 :CDR1 
r^ym 35-49 :FR2 
7^ym 50-56 : CDR2 
T^jm 57-88 : FR3 
T^jm 89-97 : CDR3 
T$/^ 98-107:FR4 
?!^t^U±^r 1-6 : Hind III gPS 
397-402: Bam HI 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC GAC ATC CAG ATG AGC CAG AGC CCA AGC AGC 98 
Ala Thr Gly Val His Ser Asp lie Gin Met Thr Gin Ser Pro Ser Ser 
-5 1 5 10 
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CTG AGC GCC AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AGA GCC AGC 146 
Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser 

15 20 25 

CAG GAC ATC AGC AGT TAC CTG AAT TGG TAC CAG CAG AAG CCA GGA AAG 194 
Gin Asp He Ser Ser Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Gly Lys 

30 35 40 

GCT CCA AAG CTG CTG ATC TAC TAC ACC TCC AGA CTG CAC TCT GGT GTG 242 
Ala Pro Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val 

45 50 .55 

CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC 290 
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr 

60 65 70 

ATC AGC AGC CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAG 338 
He Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin Gin 
75 80 85 90 

GGT AAC ACG CTT CCA TAC ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC 386 
Gly Asn Thr Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys Val Glu He 

95 100 105 

AAA C GTGAGTGGAT CC 402 
Lys 

: 58 

nmcom^ : 36 
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TAAGGATCCA CTCACCTGAG GAGACTGTGA CGAGGC 36 
ge?!lCD:l$ : 32 

ATCAAGCTTC CACCATGGGA TGGAGCTGTA TC 32 

BS^IJ#-^:60 
le^JO^^ : 30 

AATGGATCCA CTCACGTTTG ATTTCCACCT 30 
E^IJCD:!^ : 33 

ge?ij©aii:-^^DNA 
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CATGCCTGGA GCTGGGTTCG CCAGCCACCT GGA 33 
ie^lj®:^^ : 33 

h^'tii?- -.mm 

TCCAGGTGGC TGGCGAACCC AGCTCCAGGC ATG 33 

ie^!l#^:63 
nmoMi^ : 30 

mm 

CAGCAGAAGC CAGGAAAGGC TCCAAAGCTG 30 

ie?!l#-t:64 
iS^!)O:M$:30 

iS?!loaM:-^^DNA 
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CAGCTTTGGA GCCTTTCCTG GCTTCTGCTG 
: 65 

ie?ij©:l$ : 66 

mom. : 

ACCTGTAGAG CCAGCAAGAG TGTTAGTACA TCTGGCTATA GTTATATGCA 
CTGGTACCAG CAGAAG 



i2^!j#-l- : 66 
12^110:1$ : 15 

GCTGGCTCTA CAGGT 
: 67 
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AAGCTGCTGA TCTACCTTCC ATCCACCCTG GAATCTGGTG TGCCAAGC 
mWM^ : 15 

GTAGATCAGC AGCTT 
: 69 

ie^!l©:l$ : 48 

GCTACCTACT ACTGCCAGCA, CAGTAGGGAG ACCCCATACA CGTTCGGC 

mm^- : 70 
ie^lJ©:!^ : 15 
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CTGGCAGTAG GTAGC 
le^lJCD^^ : 414 



^ n — y : pUC-RVl- 1220a 

#tt: t hiL-efitiM-r-ss^^t ^^l:AUKl2-2ofj^;^^s©LlIv?I^/x-i/-3 > 

T -19— -1: leader 

T$7^ 1-23:FR1 
r^ym. 24-38 :CDR1 
39-53 :FR2 
T^ym. 54-60 :CDR2 
7^7^ 61-92 :FR3 
r^jm 93-101:CDR3 
r^ym 102-111:FR4 
yi,i:/U±^V' 1-6 : Hind III gPS 
I/:*-^ K 408-414: Bam HI 



if ^ M 



151 



AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 98 
Ala Thr Gly Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser 
-5 -11 5 10 

CTG AGC GCC AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AGA GCC AGC 146 
Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser 

15 20 25 

AAG AGT GTT AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAG CAG 194 
Lys Ser Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin 

30 35 40 

AAG CCA GGA AAG GCT CCA AAG CTG CTG ATC TAC CTT GCA TCC AAC CTG 242 
Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr Leu Ala Ser Asn Leu 

45 50 55 

GAA. TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC 290 
Glu Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

60 65 70 

TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC GCT ACC TAC 338 
Phe Thr Phe Thr He Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr 
75 80 85 90 

TAC TGC CAG CAC AGT AGG GAG AAC CCA TAC ACG TTC GGC CAA GGG ACC 386 
Tyr Cys Gin His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gin Gly Thr 
95 100 105 
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AAG GTG GAA ATC AAA CGTGAGTGGA TCC 
Lys Val Glu He Lys 
110 



414 



iS^lI#-^ : 72 
ie^!l©S$ : 45 

GGTTATTCAT TCACTAGTTA TTACATACAC TGGGTTAGAC AGGCC 



45 



gS^J#-t:73 
S5?!l®:g$ : 27 

AGTGAATGAA TAACCGCTAG CTTTACA 

Be?iJ#-f - : 74 
ie^IJ©:!^ : 69 
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ie?!l0a0:-^^DNA 

GAGTGGGTGG GCTATATTGA TCCTTTCAAT GGTGGTACTA GCTATAATCA 50 
GAAGTTCAAG GGCAGGGTT 69 

nmCDM^ : 15 

mm 

ATAGCCCACC CACTC 15 

ie^!}#-t:76 
i2?IJ©S$:36 

mm<Dm:W:m 

mmomm-^j^DNA 
mm 

GGGGGTAACC GCTTTGCTTA CTGGGGACAG GGTACC 36 
mmco^^ : 36 

mm(Dm:mm 
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mm 

AGCAAAGCGG TTACCCCCTC TGGCGCAGTA GTAGAC 

ie^lJ#-f - : 78 
m^lCOm^ : 30 

ge^FjoM -mm 

CAAGGTTACC ATGACCGTGG ACACCTCTAC 

ie^lj#-i- : 79 
ie^lJ®S$ : 30 

m\i0m. '.mm 

CACGGTCATG GTAACCTTGC CCTTGAACTT 

ie^!l#-t:80 
ie?flO:l$ : 30 



30 
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GGGCTCGAAT GGATTGGCTA TATTGATCCT 30 

gB^lI#-t:81 
imCD^^ : 30 

AGGATCAATA TAGCCAATCC ATTCGAGCCC 30 
ie^lj®:^^ : 16 

GTAAAACGAG GCCAGT 16 



: 83 

mmm^ : 17 
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mm 

AACAGCTATG ACCATGA 17 
E?!I0:S$ : 433 

i^n — y : pUC-EVh- 1220b 

t ML-6RtiMT'Smf^t^ h{i:AUKi2-2Oin;#i0HiivM®/>c— i/'s y 

- T^JM -19--l:leader 
T^ym 1 -30 : FRl 
r^ym 31-35 :CDR1 
r^ym 36-49 :FR2 
r^ym 50-66 : CDR2 
r^ym. 67-98 : FR3 
r<ym 99-105:CDR3 
T 106-116:FR4 
y^i^^ly^^V 1-6 : Hind III gPS 
5^^U;f5^K 427-433: Bam HI 
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AAGCTTGCCG CCACC ATG GAC TGG ACC TGG CGC GTG TTT TGC CTG CTC GCC 51 
Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 
-15 -10 
GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -1 1 5 

GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 25 

GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGC CAA GGG CTC GAG TGG GTG GGC TAT ATT GAT CCT TTC AAT GGT GGT 243 
Gly Gin Gly Leu Glu Trp Val Gly Tyr He Asp Pro Phe Asn Gly Gly, 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp 

60 65 70 

ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339 
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 
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TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 433 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

i2M#-f-:85 
mm^^ : 433 

mom.: -MM 

mm ' 

rJ? n — y : pUC-RVh-1220d 
#^ : t ML-6R:cM^^g1t^t^ h{[:AUK12-20m#^®HllV$IM^<— >*3 V 

T -19- -1: leader 

T $ 1 -30 : FRl 

r^ym. 31-35 :CDR1 
r^ym 36-49 : FR2 
r^jm. 50-66 : CDR2 
T 67-98 : FR3 

r<ym 99-105:CDR3 
T 106-116:FR4 
5^:?U;J-5^K 1 - 6 : Hiiul HI SPS 
F 427-433: Bam HI BWi 
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AAGCTTGCCG CCACC ATG GAC TGG ACC TGG CGC GTG TTT TGC CTG CTC GCC 51 
Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 
-15 -10 
GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 25 

GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGC CAA GGG CTC GAA TGG ATT GGC TAT ATT GAT CCT TTC AAT GGT GGT 243 
Gly Gin Gly Leu Glu Trp He Gly Tyr He Asp Pro Phe Asn Gly Gly 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp 

60 65 70 

ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339 
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 
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TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

m^m^ • 86 
ie^!l0:l$ : 90 

mmm ■■ mm 

GATAAGCTTG CCGCCACCAT GGACTGGACC TGGAGGGTCT TCTTCTTGCT 
GGCTGTAGCT CCAGGTGCTC ACTCCCAGGT GCAGCTTGTG 

: 87 

ge^!l©:l$ : 90 

CACTCCCAGG TGCAGCTTGT GCAGTCTGGA GCTGAGGTGA AGAAGCCTGG 
GGCCTCAGTG AAGGTTTCCT GCAAGGCTTC TGGATACTCA 

m^m^ : 88 
i2^1JCD:l$ : 90 



wo 92/19759 



PCr/JP92/00544 



161 

TGCAAGGCTT CTGGATACTC ATTCACTAGT TATTACATAC ACTGGGTGCG 
CCAGGCCCCC GGACAAAGGC TTGAGTGGAT GGGATATATT 

ie^!lcD:l$ : 90 
i25lJ®SM:-^^DNA 

im 

CTTGAGTGGA TGGGATATAT TGACCCTTTC AATGGTGGTA CTAGCTATAA 
TCAGAAGTTC AAGGGCAGAG TCACCATTAC CGTAGACACA 

ie^!l#-^ : 90 
ie^!l©:l$ : 90 

GTCACCATTA CCGTAGACAC ATCCGCGAGC ACAGCCTACA TGGAGCTGAG 50 
CAGCCTGAGA TCTGAAGACA CGGCTGTGTA TTACTGTGCG 90 



50 
90 



50 
90 
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K^Q©:1$ : 94 

mmom --mm 

F.-}?n>>--:il:tI:}^ 

ACGGCTGTGT ATTACTGTGC GAGAGGGGGT AACCGCTTTG CTTACTGGGG 50 
CCAGGGAACC CTGGTCACCG TCTCCTCAGG TGAGTGGATC CGAC 94 

i2^!l#-i-:92 

: 15 

GATAAGCTTG CCGCC 15 
E^IJ®:1$ : 15 

ie^!l®a^:-^^DNA 

GTCGGATCCA CTCAC 1^ 
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ie^!l0:S$ : 433 

h^'tii^- -.mm 
mm 

mmcomm 

^u — y : pUC-RVh -sle 1220Ha 
WWl-- t HL-SRiClibt-r-SS^^t hsleAUK12-20fji[#^©HllV$Iii/N-->-3 y 
Taj K^^Jtfe^, 
T$y^ -19--l:leader 
T^y@? 1-30:FR1 
T 31-35 : CDRl 

r^ym 36-49 :FR2 
7 50-66 :CDR2 

T^ym 67-98 :FR3 

99-105:CDR3 
r^ym 109-116:FR4 
5^j?I/;*-5^K 1-6 : Hind III 
^:7l/;^-f-K 427-433: Bam HI UiS. 

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala 
-15 -10 



ir m m: 
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GTA GCT CCA GGT GCT CAC TCC CAG GTG CAG CTT GTG CAG TCT GGA GCT 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAG GTG AAG AAG CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCT TCT 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 J 25 

GGA TAC TCA TTC ACT AGT TAT TAC ATA CAC TGG GTG CGC CAG GCC CCC 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGA CAA AGG CTT GAG TGG ATG GGA TAT ATT GAC CCT TTC AAT GGT GGT 243 
Gly Gin Arg Leu Glu Trp Met Gly Tyr He Asp Pro Phe Asn Gly Gly 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AGA GTC ACC ATT ACC GTA GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Arg Val Thr He Thr Val Asp 

60 65 70 

ACA TCC GCG AGC ACA GCC TAC ATG GAG CTG AGC AGT CTG AGA TCT GAA 339 
Thr Ser Ala Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACG GCT GTG TAT TAC TGT GCG AGA GGG GGT AAC CGC TTT GCT TAC 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 

TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA GGTGAGTGGA TCC 433 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 



: 95 

imoM^ : 27 
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AGGCTTGAGT GGATTGGATA TATTGAC ) 27 



mm^ : 96 

mm^^ : 27 

AAGTTCAAGG GCAAGGTCAC CATTACC 

m^m^- : 97 
i2?IJ©:l$ : 30 

GGTGCTTCCG TGAAAGTCAG CTGTAAAGCT 



27 



30 



: 98 

EIWM^ : 30 
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AGCTTTACAG CTGACTTTCA CGGAAGCACC 
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m M (D m m 

1, t h ^ y - □ -f + y - 6 ( I L - 6 R ) il 

•rSv^X^yri' u -i- Jvm^CD y W MI ( L II ) ql^^IJi 

2 . SE?0#^ 2 4.2 6. 2 8 RZJ^ 3 0 © ■m:;6-il^ $ 

T $ y ^le^ij^ wr ^ If aRii 1 izmmcD lii v^iMo 

3. t h I L-6 R IZ M t ^ ^ 7. y ^ - i- ^l^tK ^ O 
--t--II (HID VflMo 

4. ie^!l#-t2 5, 2 7. 2 9 RZJ^ 2 I (Df^^-fnt-lZ^^ 
tl-S T ^ y ^lE^lJ^ wr SItARJl 3 t;:l31{® H II V ?IMo 

5 . ( 1 ) t h Llim#$I^ ( CflJ^) . J^CK t h i L - 
6 R izn-r -S^^X^/i^n .'UifL#;© L II V pI^^#^ 
T ^ § L II : 3£ 

(2) b bHIlClI^. S.a'b> I L-6R{C:M-r§-=^^ 
X^y iJ'n-:^;^!n;#^©HlIV $IM ^ ^ ^ T- ^ ^ H II ; 

6 . i!? L II V $IJi:{)<@S^iJ#-i- 2 4. 2 6. 2 8:^ 
^ X H II V 2 5 . 27. 29S.(>'31® 

7. t h I L - 6 R j::>Ptl- ^ 7. y n - ;i/i^t#;® . 

LII V$Iifel©^M14^^?Iii (CDR) o 

8 . le^im-^ 2 4, 2 6. 2 8 RV^ 3 0 © T Hi)-- IZ^^ 
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O ^m^n^. it 7 i;: 15^ CD c D R . 

9. b h I L - 6 R i^^MT ^ "t; =t y ^ n -i- juffi^O 

HllVflJiOCDRo 

1 0 . ie^I]#-t 2 5. 2 7. 2 9 JkZJ^ 3 1 O \,^-rtl^^(Z^ 

^lo^m^n^^ it^ii 9 t;:ie^© c D Ro 

1 1 . ( 1 ) t b L II V flii © 7 1/ - A 7 - flM ( F R ) . 

( 2 ) t h I L - 6 R izMt i.-7^:;^^/^n ;uin;#^ 
© L II V flJl^© C D R . 

h I L-6 RiZ^-r ^ mi^<Dn^^l^ (res 

h a p e d ) h L II VflMo 

12. Hfrie C D R ;^j<i2^iJ#-^ 2 4. 2 6. 2 8 (>' 3 0 © 

igffi;6>^ 9 teic); ^ . ItAi?^ 1 1 t::IS^©S»Sic t 

1 3 . BtfieF Rt<i^ bm^R E I fz^m-r^-^ m^m. i i 

tClfili©!!^^^^ F LllVfl^o 

14. a2tI:fe^I.^TRVL aX^iRVi biLT^^tlo 

T ^ y ^is^ij ^ wr -Sit 1 1 tzBm(Dnmi^^ h lii v 
^^^-stt^^ 1 1 tzmmonmm^ h lii v$i^. 

16. ( 1 ) b F Hil Vfl^© F R. S-O^ 
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(2) bhIL-6Rtc:>t^-r^-7';7X^/r?n— ^ 
O H II V $1 O C D R . 

k h I L - 6 R t^^-r ^ k- h H 

1 7 . Hill2 C D R 3()^ie?iJ#-t 2 5 . 2 7. 2 9 Sl?>*3 10 
(.^ ^" ^ :^)^ i:: ^ $ n ^ T ^ / ^le^ij $ W L . ^ T ^ 7 ^le^ij © 
lEig:6<^ 9 JI^ ^ tl-S . it 1 6 iCifi^CDS^^ t 

18. migfi F R t h Jjt#:N E WXii H A X Jl^^f . 
tt^^ 1 6 t3|e^©Sm^t h HII V0j^„ 

19. ^3t;:RV„ a. RV„ b, RV„ c. RV„ d, 
RVh e.XttRVH f i LT^$ tL-S T $ y ^iS^lJ^^-r 

20. aetC^Jtt^RVH a. RV„ b. RV„ c45L< 
« R V „ d . X t± a 7tr;feMt'5RVK a. RV„ b, RV„ 
c t>L < t£R V„ d iLT^^tL^T ^y^ie^iJ^^^S. 
If^RJI 17twsS^©Sm^th HII V^Ii^, 

2 1. ( 1 ) t h LIIC^I^. MZ>'t3 

(2) b hLIKFR. h I L-6R6CM-ri.-7^7. 

^ y n - ^ ;bm#^0 L il C D R L II V ^lisji. 

^#^T-^^tl f I L-6 Rt;:^-r§Stt^t hM^OLlIo 

2 2 . mite b h L II C fl^ *^ k h r - I C MM T' ab i9 X b 
h L II F R *^'R E I 6::** mlie L II C D R IS 2 
4, 2 6. 2 8S.?>'3 0OV^-ftl;()^J::^$tL-ST^/^iS^!l 
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2 4. HfrlfiLlI Vfl^;&<^ 5 {ir^fe^^^T R Vl chUTM^?^ 
2 5. ( 1 ) t F HII Cflii. 

(2) b FHIIFR. S.2>'t F I L-6RJ3Mt-'S-7'i7X 
i^' ^-:^;^i^:#:© HIIC D R$#^l!^§ HlIVflM. 
^^^-^^■5b h I L-6Rt3j^-r§^^^i^ hJni^^OHlIo 

2 6 . Mf2 t h H II C MJ^St!)^* b h a: C fli^T ab ^ . Hiita k 
> H 11 F R N E W X H A X * * L . 15 IB H II C D R 

2 5. 2 7. 2 9 RZ)^ 3 1 O lr> "f :^)^ ^ $ H^T 

llo 

2 7 . MtfiHlI V $I^;(>-*a 3 R V „ a. RV„ b. RV„ 

112 5 i;:l2S{0S^^t hgi#:HlIo 

2 8. H? 12 H II V flM 6 tc: S R V „ a . R V „ b . 
RVh c^L<tiRVH dXli^7Cr:fe^li-'SRVH a, RV„ 
b. RVh cXiiRV„ d i LT^$ ^-S 7 $ y ^i2?iJ^ W 
f-S. It^il2 5 t^l2^0mf«^i^ hSL(^HMo 

29. (A) (1) tih L II CUM. S.(>' 



igf fw ^ S ISfe 
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(2) k hLllFR. S:0^'t h I L-6RK:*t-r'5-7'!;x 
J ^ D L II C D R ^^^TS5c-S L $1 Vfl^^ 

( B ) ( 1 ) t h HII C^IMs ^"(SiZ 

(2) khHilFR. S-O^'t h I I. - ^ -Rizn-f -0 -X 
^ / ^ n -:^;^f^;^^^© HII C D R^^^T'^^ H llV^IJb^. 
Hil ; 

3 0 . L II C D R ;6<ie?!l#-t 24, 26. 285.0^' 3 

© ig a 9 C $ -5 a *3 ^ H II C D R :{)>i5^fj 

#-i-2 5. 2 7, 2 9S.^>*3l£D^^■rtL*^^^:^$tL$r^y 

tL-53l<9T2b^ ; t hLllFR;6^RE IK:*^L;Hirf2t h 
H II F R *^-N E WXtt H A X 4::*3l^ fllB t h L II Cflii 

tt fc h r - I c MM ^ ; L T H»r te t f h 11 c ^ ti t 

h ^ C$1 i^T it^Ji2 9tc:|B^©W^^t hijf|;#:„ 

3 1 . Hff IB L II V fl J® 2 43 T R V I. a X R V L 

3 2. HfItBLlIV$IjbjS*<a5 4;:;fel^TR Vl L T ^ $ 

3 3. miB H II V flM 34rRV„ a. RV„ b. RV„ 
c. RV„ d. RV„ e.XfiRVH fiLT^^tiST^ 



wo 92/19759 



PCr/JP92/00544 



172 

y^^^U^wr it 2 9 me^os^^t htKi^o 

3 4. Hifte H II V tMMt^m 6lZ^if^RYK a, RV„ b, 
RV„ c^L<ttRVH ciXti^7K:*?^t^RV„ a. RVh 
b. RV„ c^>L<«RV„ diLT^^tL-ST^y^ie^iJ 

3 5. t h I L - 6 Rt;:M^'S ^ ^ ° — ^>'i'Jn;^*^ 

0 L 11 V $1^ ^ 12 - K f ^ D N A o 

3 6 . H^I2 L II V$I^;{>^ie?!l#-t 2 4 .2 6. 2 8 3 

0 O T ^ y ^ie^iJ^^t" . ftmil 3 5 

t::fBlj © D N Ao 

3 7. t h I L - 6 R (ZMT ^-^^ :^ y ^ ° - i- ^^in.^ 
OHlIV^IM^n- K-rS D N A„ 

3 8. mr32HllV?IJ^*<ge^!l#-i-2 5 . 2 7, 2 9 SlC53 

1 o v>-rH*-t3^$ n-s T 5 / ^le^ii^^-r it^ii 3 7 

illB^ODNAo 

3 9. h I L-6Rt3M■r^^'^7X^yi{'^-:^;^fjL^^ 

0 L II V flJ^ © C D R ^ n - K -S D N A o 

4 0. HfflfiCD R3&^ie?!l#-t 2 4. 2 6 . 2 8 3 0 © 

mmib<M 9 ji^a^ tL^if 3 9 izmmo c d r - k 

■r 5 D N A o 

4 1. t ^ I L - e RizMt ^-^ ^^'^ y ^ ^ - i- ^^^^ 

0 H II V $1^ © C D R ^ n - K -r 5 D N A „ 

4 2 . mite C D R 25. 27. 29 S:0^31© 



173 

mMt^M 9 i>z:k^\,^xmm^ti?> . a i czM^mo c d r 

^ :3 - K -r § D N A . 

4 3. ( 1 ) t h L my vim CD F RZJ^ 

( 2 ) h h I L - 6 R j::^'^ -5 vij/x^^i^n-^h ;i/Jn:#^ 

® L II V $1^ ® C D R s 

llVflM^rJ- rf-S DNAo 

4 4 . Hilie C D R A^'ie^iJ#-§- 24. 26. 28S:O*3O0 

llV^IM^n - KfSDNAo 

4 5 . HiTlfi F R R E I ^3?^:^ s If^Jl 4 3 iZt^mo 
t h L II V flJg?^ n - K -r D N A„ 

4 6 . Htrie L II V mMi)^m. 2 ^ r v l a x « r v l 
h t LZm^ r ^ y mmn^'^-t ft^iM4 3j;:i2^ 

© D N Ao 

4 7. Hil te L II V flJ^ 5 C It -5 R V L i L T ^ $ 
ST^y^iB^IJ^^-r-S. It^li4 3 IZBMCD D N Ao 

4 8 . le ^0 # 5 7 1;: ^ $ -s 55 1/ ;t- ^ K le ^ § 

it mil 4 3 {^lieiiO D N A„ 

4 9. ( 1 ) t h H il V mmo F R . S-O* 

(2) thIL-6RJ3j^-r-S^'!7X^yi?n-:J- ;pfu#: 
0 H II V fIM© C D R . 

t h I L - 6 R tilMf § t h H 

IIV|IJ^^:3- K-rs D N A, 



wo 92/19759 



PCT/JP92/00544 



174 

5 0 . 1512 C D R 2 5 , 2 7. 2 9 S:D^'3 10 

9 iz^m^ti^. if aRij 4 9 izmmcommM t h h 

II Vflii^n- D N A. 

5 1. 0ie F R E WXtt H A X {3*5^^- ^ V It^JtiM 4 
9 tl 12^ © S?f ^ t h H II V ^ n - K -r 5 D N A » 

5 2. H II V 3 iZRV K a, RV„ b, RV„ c. 

RV„ d. RVh XltR Y H ftLT^^n^T^yM 

SE^iJ^WY-S. lf>Ril4 9 t3t2^0|f^;St h Emvvim=^ 
3? — K^-S D N Ao 

5 3 . Hfrt2 H II V m^^^M 6 i^^tSif^ RV H a. RVh b. 
R V „ c ^) L < R V „ d X M 7 iil {:^ -S R V H a , RVh 
b . R V H c L < l± R V „ d T ^ $ -S T ^ ^ ^i2^!l 
^^t-S.»A{cil49i;:f2^©DNA, 

5 4 . i£M#-^ 5 6 tl^ 5^ i7 f- Kie^lI^Wt" § . 

it^JcJJ 4 9 {;:|2^©DNA, 

5 5. ( 1 ) t h L CI C 11^ ; MO' 

(2) b FFR. RV^^ h I L-6RCjtff-r^^'!7X^y 
^^-:^;^^#;©CDR^#^l!^'5 LllV^fJ^ ; 

^#^T'^■S h I L - 6 R iZMt ^tfi^COMmf^ ^ h L 
II^:2-K:r-SDNA, 

5 6. giri2 L mytiMib^mmm^ 5 i ic^-^ ^ u± 

^ KiS^iJ^W^ iS^iI 5 5 Jc:l2®o D N Ao 
5 7. ( 1 ) t h H II C mm ; ^Z/(Z 
(2) t FFR. S.?>'t h I L-6RJ3>ff'S-^^:^^y 



ilf f:: 4- m ^5: 



.wo 92/19759 



PCr/JP92/00544 



175 

5 8 . Hillfi HII V $I:l*-iE^IJ#-t 5 S ^ n ^ ^ ^ U ^ 
^ Kie^lJ^^f § if 5 7 KlIfi^CD D N A, 

59. itAR 11 35, 37. 39. 41. 43. 49. 55 

i: 

60.lt^ii 35. 37. 39. 41. 43. 49, 55 
S.e>'5 7 ©^^^n:*^lIMJ::leli©DNA^#^T;3l^i.-<;J'^ 

6 1. ( 1 ) t > Lii cmm ; 

(2) t h I L-6RJCM-r-S-7^x^y i7a-i-;uJ5T;#: 
© L II V $1 ^ ; 

:3 - K 1" -5 D N A, 

6 2. ( 1 ) b h HII C$IJ® ; SlV^ 

(2) t h I L-6RK:Mt"'S-^^^^/^a — tf-;^ Jni 
© H II V $1 ^ 

t h i L-6Ri::>[>t:r^J)L#^©4^^7Hil 

^ri-K-r-SDNA, 

63. t h I L - 6 R 4^ ^ ^ m#:©^it:^&T $> 

ItARiie i J;:fgl^£DDNA^^^T^S^^-<^^S'-5^c^' 



wo 92/19759 



PCr/JP92/00544 



176 

64. hi L - G RlZ^t ^Umm^ hfjli^<Dm:mij&: 

It^Jl 5 5 izmmo D N A^^^-^!^S ^^^"i^ ^ -s.?>' 
5 7^C|Bl£ODNA*#^T^^II^-^^^5^-i-=i^^ 

6 5 . iS^lJ#-i- 8 5.8 6 Xii 9 4 C^l"^ u ir ^ KlS 
^ Wt" 5 . it^iE 4 9 IBfi 0 D N A o 
6 6. ia?lJ#-l- 7 lK:^-r5^i?l/:^^KSS^[l$W-r^. It 
^Jl 4 3 tCt2^0 D N A, 



•wo 92/19759 



PCT/JP92/00544 




(ng/m| ) 



FCl/Jt'y2/UU544 



3^. 




wo 92/19759 



cn 




o 

r-8 



o — 
^ o — 

P ^ E 



_ O 



m 



ro 



O 



o 



9ot7 a o 



.wo 92/19759 



Fig. 5 



100 -I 



W 50- 



® V P M 1 a 
• ^ P M 1 b 



0 




0 





0-' 



10 



I ' i~ — I — I — I I I I r 



100 



1000 



iKi^'^^m. (ng/ml) 



.wo 92/19759 



PCT/JP92/00544 



o 

Q. 



or 

Q_ 



— (M 



or 
o 

Q. 



x: 



iH ujDa- 



CO 
CP 

LL 



■wo 92/19759 



PCT/JP92/00544 



Fig. 7 



REI 

PGR 

Wtm I 



CDRI CDR2 CDR3 
— >vwvw — vwvw — ^/wwv^- 



pkv-3 



-www — www — vwvw^ 



1 PCR 

APCR I 



APCR4 



g 2 



-WWW" www WAAM- 



2 PCR 

©PL^ 3 [ 

3 PCR ^fi^igg 



pkv-2 



_r 



-^VW\A// — \A'WW 



pkv-i 

www — www — ^ 



m 4 PCR r 
APCRI 



-^www — www 



1 r 



115 PCR 



I ' ' — 'www' — f 



6 



pkv-2 



J 



T — vww\/ — f 



^6 



PCR 

APCR I 
mPi 7 I 



"1 — vww^ — ^ 



7 PCR 



1_ 



I www WAA/W — ^ L 



APCR4 



APCR 4 
1 



=5- :3U y 



.wo y2/iy75y 



PCT/JP92/00544 



Hind ill 



,EcoRI 

3-globin intron 

pdKCR ^ SV40 
poly A 




Hind III 
Bam HI 



EcoRI 

SV40 P-'9lobin 
polyA intron 

EcoRI. 
Klenow. 

Hind III linker 
HindlllASnnnl 



EcoRI. 
klenow. 
Hind III 




.wu y2/iy75y 



FC17JFy2/UU544 



Fig.9 




EcoRI 



Fig. 10 




ligation 



Pvul Eco Rl 




Bam HI 



Fig.11 



Pvul EcoRI 




EcoR I 



jri^i/jryz/uu3^ 



CNJ 

lZ 



',19 



a. 

if 



* + 4- 
O <] • 



-8 



it 



_o 



a 



o 



a*o 



Fig. 16 



^.1 ^TCDRIp-r CDR2 ^ CDR3 |^h 
Si PGR BamHI 



112 P C R 



SftiU^DNAirfM- 



17 



Fig.17 



1.0 



IT) 
O 

Q 
O 



0.5 




• ^2iAUK12-20 C + ^ 7) 

O ^^^AUK12-20 

A R + ^ H 



0 



J ! L 



J ' ' I 



I I I 



10 50 100 

tKi¥m^ (ng/m?) 



500 



JfC;i/Jfy2/U0544 



0.8 



0.6 



O 

Q 
O 



0.4 



Fig. 18 




— O ^i*A U KI2-20 

-A-A-- RVLa+RVHb 



0.2 



0.0 



J 1 — I I III' 



J 1 L 



' ' ' 



10 



50 100 



500 



19 



Fig.19 



0.8 



0.6 



in 
O 



o OA 




A © 




A 

/ © 



'A 



© mmA 



0.2 



©/ 
/ 




— -o •-- 
A A-. 



iipA U K12-20 
+ ^ ^ AUK12-20 
RVlo+RVhcj 



0^ 



J I I I I I I r 



J I L 



10 



50 100 



500 



«) 



Fig.20 



4 



2 ^4 ^^"6 



(Hl PGR) 



B 



7* ^ ^ - A B ^ ^ M L }'-c ^ © -^/iJc 
(1^2 P C R ) 



»> 



Fig.21 



100 



5 



50 




0 



J I Min i 



+ ^ -7 A U K 12-20 

O ^ X A U K 12 - 20 

A— RVLa+RVHSiel22Ha 

J I I I 1 1 III \ I t I I ml 



10 100 



1000 



TV V/ J^l 1 y / P3f 

») 



Fig.22 



100- 



1^ 



50|- A^^/ • ^^^AUK12-20 

O ^"l? X A U K12-20 

'''' RVLa+RVHSXe1220Hb 

Q l tf'-rT I I I III I I I I I I III I I I Mini I I I I 11 III 

1 10 100 1000 10000 



Fig723 




^^q^^** O -<"i7;z. AUK12-20 

g^'^ ^ R + R Vhs Je 1 220H , 



I I lllll I I I I mil i I I I I ml 

10 100 1000 

m^mJ^ (ng/m£) 



100 
50 



1 



2y^ 



Fig.24 



^f/ • ^ / 7 AU K12-20 

^/ O -r X A U K12-20 

P —A RVLa+RVHSle1220Hd 




n^rT Mi ni I I I 1 1 1 III I I I I I ml i i i i 1 1 



1 10 100 1000 10000 



INTERNATIONAL SEARCH REPORT 

International Application No PCT/ JP9 2 /O 05 4 4 



1. CLASSIFICATION OF SUBJECT MATTER (If several ctasalflcatlon symbols apply. Indicate all) « 


According to International Patent Classincatlon (IPC) or to both National Claaslflcatton and IPC 

Int. Cl^ C12P21/08, C07K15/28, C12N15/13//C12P21/00 
(C12P21/08, C12R1:91) 


It. FIELDS SEARCHED 


Minimum Documentation Searched ^ 


Ctaaslflcatlon System 


Claaalfl cation Symbols 


IPC 


C12P21/00, 21/02, 21/08, C12N15/12, 15/13, 
C07K15/28 


Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included In the Fields Searched ■ 


Biological Abstracts Data Base (BIOSIS) 


III. DOCUMENTS CONSIDERED TO BE RELEVANT 9 


Cateoory ♦ 


\ Citation of Document^ with Indication, where appropriate, of the relevant passages 


1 Relevant to Claim No. >3 


Y ' 


Journal of Immunology, Vol. 14 3, No. 9, 
(1989), Y. Hirata et al. "Characterization 
of IL-6 receptor expression by monoclonal 
and polyclonal antibodies" p. 2900-2906 


1-64 


Y 


EP, A2, 409607 (Tadamitsu Kishimoto) , 

January 23, 1991 (23. 01. 91), 

& JP, A, 3-139293 & CA, A, 2021594 


1-64 


Y 


EP, A2, 413908 (Yeda Research and 
Development Ltd.), 
February 27, 1991 (27. 02. 91), 
& JP, A, 3-157400 


1-64 


Y 


Nature, Vol. 312, (1984), 
G. L. Boulianne et al. 
"Production of functional chimaeric 
mouse/hiiman antibody" p. 643-646 


1-64 


Y 


JP, A, 61-47500 (Research Development 
Corporation of Japan) , 
March 7, 1986 (07. 03. 86), 
& EP, A2, 171496 


1-64 


* special categcrfes of cited documents: lo 

"A" document defining the general state of the art which Is not 
ccnaidered to t>e of particular relevance 

"E** earlier document but published on or after the international 
filing date 

"L" document which may throw doubta on priority claim (s) or 
which is cited- to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

document published prior to the international filing date but 
later than the priority date claimed 


"T* later document published after the international filing date or 
priority date and not In conflict with the applicatlor) but cited to 
understand the principle or theory underiying the invention 

"X" document of parilcular relevance: the claimed invention cannot 
be considered novel or cannot be considered to involve an 
inventive step 

"Y" document of parilcular relevance; the claimed invention cannot 
be considered to involve an inventive step when the document 
is combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

document member of the same patent family 


IV. CERTIFICATION 


Date of the Actual Completion of the International Search 

July 27, 1992 (27. 07. 92) 


Date of Mailing of this International Search Report 

August 18, 1992 (18. 08. 92) 


International Searching Authority 

Japanese Patent Office 


Signature of Authorized Officer 



Form PCT/ISA/210(s»corKl ah—t) (January 1985) 



Intemationaf Application No. PCT/ JP9 2 / 0 0 5 44 



FURTHER INFORMATION CONTINUED FROM THE SECOND SHEET 



! JP, A,. 62-500352 (Celltech Ltd.), 

I February 19. 1987 (19- 02. 87). 

! & WO. Al. 86/1533 & EP. Al . 194276 

I & GB. A. 2177096 



Y ! 



JP. A, 62-296890 (Gregory Poel Winter) . 
December 24. 1987 (24. 12. 87). 
& EP. A2, 239400 & GB. A. 2188638 




vO OBSERVATIONS WHERE CERTAIN CLAIMS WERE FOUND UNSEARCHABLE 



This international search repoa has not been established in respect of certain ciaims under Article 17(21 (a) for the following reasons: 
IQ Claim numbers . because thPy relate to subject matter not required to be searched by this Authority, namely: 



2 n Claim numbers ... , because they relate to parts of the international application that do "^^ "^P'V prescribed 
requirements to such an extent that no meaningful international search can be earned out. spec.f.cally. 



3.n Claim numbers because they are dependent claims and are not drafted in accordance with the second and third 

sentences of PCT Rule 6.4(a). 



VI.Q OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING ^ 



This International Searching Authority found multiple inventions in this international application as follows: 



1. n As alt required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims of the international application. 

2. n As only some of the required additional search fees were timely paid by the applicant, this international search report covers only 
^ those claims of the international application for which fees were paid, specifically claims: 

3 n No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted to 
the invention first mentioned in the claims; it is covered by claim numbers: 

4.n As all searchable claims could be searched without effort justifying an additional fee, the International Searching Authority did not 

invrtB payment of any additional fee. 
Remark on Protest 

Q The additional search fees were accompanied by applicant's protest. 

Q No protest accompanied the payment of additional search fees. 



Form PCn7lSA/210 (supplemental sheet (2)) (January 1985) 



mmmm^^PCT/JP 92/00544 



®fl5^?F»3S (IPC) T ♦ r- ^5 

int. K^z^ 

C12P21/0 8, C07K1 5/2 8, 
CI 2N1 5/1 3^C1 2P2 l/OO 
fCl2P2iy^Q8, Cl2Ri:9l) 



it ^ ^T 



7t S /J^ 



^ S <*: ^ 



^ I® IE ^ 



IPC 



C12P2 1/0 0, 2 1/0 2, 2 1/0 8, C12N15/12, 
15/13, C0 7K15/2 8 



BiolofficAl Abstracts Data fias« (BIOS IS) 



Jourtial of Imunolo^jr , ^1^43^ 
( 1 9 8 9 ), Y« Hirata at al. " Charae ta r izat i cm 
of ILr — 6 reeaptor axprasaion by monocloaal 
and polyclonal antibodies * p. 2 9 0 0 — 2906 

£P, A 2, 409607( Tadami tan Klahimoto ) , 

2 3. 1 ^. 1 9 9 1(2 3. 01. 91), 

&JP, A, 3-139293 &C A, A, 2021594 

£P, A 2, 413908( Yada Research and DeTalo- 
pment Ltd. ), 

2 7. 2 A 1991(2 7. 0 2. 91), 
&JP, A,3-157400 

Nature, ^3 1 2#, ( 1 9 8 4 ) , G. L. Boulianne 
at al. 'Production of functional chimaarie 



1-6 4 



1-6 4 



1-6 4 



1-6 4 



IE 



2 7. 0 7. 9 2 



B ^m^nrf (ISA/JP) 



1 8.0S.S2 



4 B 



8 2 14 



w ea « ^ 



»5:PCT/1SA/210(^ 2 -i- >») (1981^10^ ) 



SBStBUS^ PCT/JP .2 / 0 0 5 44 



( mm^mi ) 

mo as e human antibody* p. 643—646 

JF, A, 61-4 7500 ( fffS^^SS ) . 

7. 3^ 1 9 8 6 ( 07. 0 3. 86 ), 
&EP, A2, 17 14 9 6 

JP, A, 6 2 — 5 0 0 3 5 2 ( ■feA'-T^y ^ y^-r-yK), 
19. 2^ 1 9 8 7 ( 1 9. 0 2. 8 7), 
&W0, Al, 8 6/1 5 3 3&EP, A I, 1 9 42 76 
&GB, A, 2177096 



1-6 4 



1-6 4 



V. 



2. lf-1tO?ai 



fi, W^&&(llSilS%•rou:i:S5-Ci■5gig^^:.*-c-p;r^cO^^^{=^7i^5fcb-Cl^^c 



3. □ iff*oEi 



ScMW^O 3SS-eS 0 i^-o PCX ilfj .6. 4(a)^ 2 2^® o "Cg:? $ 



1. □ iiMU-C^a#i-'<:##ia:Mi'lt^L.fcWBlP^Ic&<{f^§Jxfc0-C% C®a^iasa#W:x fflK5£lii5®^-< 
lf*©iSS 



llfS5iilSfi»^ PCT/JP ^*2 / 00544 





« + 3* •! - ^ 






Y 


JP, A, 6 2-296890 i^UzTV— /U •^•fi'^— ), 

2 4. 12^ 1 9 8 7 ( 24. 1 2. 8 7 ), 

&£P, A 2, 2 3 9 4 00&GB, A, 2188638 


7-3 4, 
4 3 - 6 0, 
6 4 



»S:PCT/ISA/210(1$S'J'<- v) (1985^ 1 ^ ) 



